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TECHNICAL FIELD 
BACKGROUND OF THE INVENTION 

L Field of the Invention 

[0001] The present invention relates to a method of diagnosing a system, a method of operating 
an aggregating system for system diagnosis and an aggregating system for system diagnosis. 

[0335] The present invention may be used in comprehensive diagnoses of systems of various 
fields including piping for various types of fluid such as steam, compressed air, nitrogen gas or a 
plurality of steam traps, 

BACKGROUND ART 

2. Description of Related Art 

[0003] Conventionally, there is known a method of diagnosing a system using steam as follows. 
First, operational conditions of a plurality of steam traps in a client's evaluation target system to 
be diagnosed are diagnosed by a trap diagnotor. Next, based on the result of this diagnosis, the 
method calculates a trap-passed steam loss for all the steam traps in the diagnosis evaluation 
target system (i.e. the aggregated loss of the trap passed steam losses of all of the steam traps in 
the evaluation target system). Then, the method presents before the client an economic advantage 
obtained through reduction in the trap-passed steam loss by replacing all the steam traps by new 
steam traps (see Patent Document 1). Patent Document 1: Japanese Patent Application "Kokai" 
No. 2002-140745 
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DISCLOSURE OF THE INVENTION 



PROBLEM TO BE SOLVED BY INVENTION 

[0003] According to the above- described conventional diagnosing method, it is possible to make 
a clear and effective presentation, before the client, of the economic advantage through reduction 
in trap-passed steam loss (in other words, the system cost reduction through steam loss 
reduction). However, even in the limited case of steam using system, in addition to the steam 
loss resulting from passage of steam through the steam traps, there exist a plurality of other cost- 
wasting factors such as leakage of various fluids from respective portions of piping, 
obsolescence or inappropriateness of respective system constructions, as well as obsolescence or 
inappropriateness of maintenance method. For this reason, with respect to the comprehensive 
cost saving of the system, the above-described conventional diagnosing method is still 
insufficient for the client. 

[0004] In view of the above-described state of the art, a principal object of the present invention 
is to provide a method of diagnosing a system, a method of operating an aggregating system for 
system diagnosis and an aggregating system for system diagnosis, which are effective for 
achieving comprehen siv e and effective system cost reduction. - 

MEANS TO SOLVE THE PROBLEM 

BRIEF SUMMARY OF THE INVENTION 

[0005] [1] The first characterizing feature of the present invention relates to a method of 
diagnosing a system, characterized by the steps of: 

[0006] performing in a batch two or more kinds of diagnoses selected from the group consisting 
of a trap operation diagnosis for diagnosing operational conditions of a plurality of evaluation 
target steam traps in a client's evaluation target system, a fluid leakage diagnosis for diagnosing 
leakage of fluid from respective portions of an evaluation target piping in the evaluation target 
system, a system improvement diagnosis for diagnosing need or no need of system improvement 
in the construction of the evaluation target system, and a maintenance improvement diagnosis for 
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diagnosing need or no need of improvement in a maintenance system currently adopted by the 
evaluation target system; 

[0007] reporting in a batch to the client the results of the plurality of kinds of diagnoses 
performed; 

[0008] wherein in reporting the result of the trap operation diagnosis, the method reports an 
economic advantage obtained through reduction in trap-passed steam loss by replacing or 
repairing all the evaluation target steam traps, the trap-passed steam loss being calculated based 
on the result of the trap operation diagnosis; 

[0009] in reporting the result of the fluid leakage diagnosis, the method reports an economic 
advantage obtained through reduction in fluid leakage loss by repairing leaking portions in the 
entire evaluation target piping, the fluid leakage loss being calculated based on the result of the 
fluid leakage diagnosis; 

[0010] in reporting the result of the system improvement diagnosis, the method reports an 
economic advantage obtained through improvement in a system construction found needing 
improvement by the system improvement diagnosis; and 

[0011] in reporting the result of the maintenance improvement diagnosis, the method reports an 
economic advantage obtained through improvement in the maintenance system found needing 
improvement by the maintenance system diagnosis. 

[0012] Namely, according to this diagnosing method having the first characterizing feature, by 
the batch reporting, the client can make comprehensive or comparative judgment of two or more 
kinds of economic advantages corresponding to the diagnoses performed, selected from the 
economic advantage through reduction in trap-passed steam loss, the economic advantage 
through reduction in fluid leakage loss, the economic advantage through system improvement 
and the economic advantage through maintenance method improvement. Then, based on this 
judgment, the client can make accurate and appropriate determination of the most effective 
improving measure for comprehensive cost saving of the system allowable under the 
circumstance. 
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[0013] Further, in the above, a plurality of kinds of diagnoses are performed in a batch, i.e. at 
one time and the results of these diagnoses are reported also in a batch, i.e. at one time. Hence, 
compared with a case where a plurality of kinds of diagnoses to be accompanied by their results 
are performed individually at different points of time, the trouble and the time required for the 
diagnoses and the reports can be reduced for both the diagnosing person and the client, Further, 
effecting the reports in a batch can further facilitate the clients decision of improving measure 
based on the above-described comprehensive or comparative judgment. Therefore, with this 
facilitation, the decision of improving measure can be carried out even more accurately and 
appropriately. 

[0014] Namely, in these respects, the first characterizing feature provides a method of system 
diagnosis extremely effective for achieving comprehensive and effective system cost saving. 

[0015] Incidentally, in implementing the system diagnosing method relating to the first 
characterizing feature, preferably, the fluid leakage diagnosis for diagnosing leakage of fluid 
from respective portions of an evaluation target piping in the evaluation target system should be 
performed for each and every leakage, i.e. fluid leakage from a joint or valve incorporated in 
middle of the piping or fluid leakage from the pipe body per se as well as for fluid leakage from 
a device to which the pining is connected. However, in certain cases, the diagnosis can be 
performed in the form a simplified fluid leakage diagnosis, for only one of them (e.g. fluid 
leakage from the pipe). 

[0016] Also, preferably, the batch performing of the two or more kinds of diagnoses selected 
from the trap operation diagnosis, the fluid leakage diagnosis, the system improvement diagnosis 
and the maintenance improvement diagnosis should be completed within a diagnosing period 
shorter than 2 or 3 days. Further, preferably, the batch reporting of the diagnosis results should 
be effected by the final diagnosing day in the diagnosing period shorter than 2 or 3 days. 

[0017] In the system diagnosing method relating to the first characterizing feature, the trap- 
passed steam loss refers to loss of steam undesirably discharged to the outside as a result of its 
passage through the steam trap due mainly to the operational defect of the steam trap. Preferably, 
a trap-passed steam loss amount difference due to a type difference between the existing stream 
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trap and a steam trap recommended for its replacement should also be treated as a trap-passed 
steam loss. 

[0018] The economic advantage obtained through reduction in the trap-passed steam loss by 
replacement/repair of the steam traps is an economic advantage mainly in the respect of energy 
saving. The economic advantage obtained through reduction in the fluid leakage loss by 
repairing the leaking portions is an economic advantage mainly in the respects of energy saving 
and environmental measure (i.e. measure for prevention of diffusion of leaking fluid to the 
outside). The economic advantage obtained through system improvement is an economic 
advantage mainly in the respects of energy saving and productivity. The economic advantage 
obtained through improvement in the maintenance system is an economic advantage mainly in 
the respects of maintenance cost and risk avoidance, 

[0019] Further, the calculation of the trap-passed steam loss can be made in the form of either 
expressing the trap-passed steam loss in terms of mass (weight or volume) of the steam lost or in 
terms of its monetary converted value. Similarly, the calculation of the fluid leakage loss can be 
made in the form of either expressing the fluid leakage loss in terms of mass (weight or volume) 
of the fluid or in terms of its monetary converted value, 

[0020] [2] The second characterizing feature of the present invention is specification of a 
preferred mode of embodiment of the system diagnosing method relating to the first 
characterizing feature. The feature is characterized in that: 

[0021] the batch performing of two or more kinds of diagnoses is completed within one 
diagnosing day and within this diagnosing day, the batch reporting of the diagnoses performed is 
carried out, 

[0022] That is, according to the diagnosing method relating to this second characterizing feature, 
the batch performance of two or more kinds of diagnoses and the batch reporting of the diagnosis 
results are completed in a single day. Hence, the trouble for the client associated with the 
diagnoses and the reporting can be further reduced and also the adverse influence of the 
diagnoses on the system operation can be minimized. 
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[0023] Moreover, as the diagnoses are completed in one day and within the same day, the batch 
reporting of the diagnosis results is carried out, it is possible to facilitate collation between the 
reported contents and the operational conditions of the system at the time of the diagnoses, And, 
because of this, the client can make the comprehensive or comparative judgment based on the 
reports and the decision of improving measure based on this judgment more easily and in a more 
accurate and appropriate mariner, 

[0024] [3] The third characterizing feature of the present invention is specification of a preferred 
mode of embodiment of the system diagnosing method relating to the first characterizing feature. 
The feature is characterized in that; 

[0025] in the trap operation diagnosis, operational conditions of a plurality of steam traps 
selected from the evaluation target steam traps are diagnosed; and 

[0026] in the calculation of the trap-passed steam loss for all of the evaluation target steam traps 
based on the result of the trap operation diagnosis, this calculation is effected deductively, based 
on the result of the diagnosis for said plurality of steam traps and information relating to a ratio 
between the number of said plurality of stream traps and the total number of the evaluation target 
steam traps. 

[0027] That is to say, according to the diagnosing method relating to the third characterizing 
feature, the trap-passed steam loss aggregated for some of the steam traps for which the trap 
operation diagnosis has been performed is multiplied by a ratio obtained based on the number 
ratio information between the number of all the evaluation target steam traps and the number of 
the plurality of steam traps selected therefrom, thereby to deductively calculate the trap-passed 
steam loss for all the evaluation target steam traps, With this diagnosing method relating to the 
third characterizing feature, the operational load and time required for the trap operation 
diagnosis can be effectively reduced, compared with a case where the operation diagnosis is 
effected by the trap diagnotor for all the evaluation target steam traps to calculate the trap-passed 
steam loss. 

[0028] And, because of the above, the reduction in the time required for the batch performance 
of two or more kinds of diagnoses including the trap operation diagnosis can be achieved easily. 
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Further, if this is applied in the implementation of the system diagnosing method relating to the 
second characterizing feature performing the trap operation diagnosis as one of the diagnoses to 
be performed, this implementation can be facilitated, 

[0029] [4] The fourth characterizing feature of the present invention is specification of a 
preferred mode of embodiment of the system diagnosing method relating to one of the first 
through third characterizing features. The feature is characterized in that: 

[0030] in the fluid leakage diagnosis, fluid leakage from respective portions of a part of the 
evaluation target piping are diagnosed; and 

[0031] in the calculation of the fluid leakage for the entire evaluation target piping, this 
calculation is effected deductively, based on the result of the diagnosis for said part of the 
evaluation target piping and evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping. 

[0032] That is to say, according to the diagnosing method relating to the fourth characterizing 
feature, the fluid leakage loss aggregated for a part of the piping for which the fluid leakage 
diagnosis has been performed is multiplied by an evaluation amount ratio (e,g< a piping amount 
ratio, a pipe number ratio, etc.) obtained based on the evaluation amount ratio information 
between the entire evaluation target piping and the part of the piping for which the diagnosis has 
been performed, thereby to deductively calculate the fluid leakage loss for the entire evaluation 
target piping. With this diagnosing method relating to the fourth characterizing feature, the 
operational load and time required for the fluid leakage diagnosis can be effectively reduced, 
compared with a case where the fluid leakage diagnosis is effected by a leakage diagnotor for the 
entire evaluation target piping to calculate the fluid leakage loss, 

[0033] And, because of the above, the reduction in the time required for the batch performance 
of two or more kinds of diagnoses including the fluid leakage diagnosis can be achieved easily. 
Further, if this is applied in the implementation of the system diagnosing method relating to the 
second characterizing feature performing the fluid leakage diagnosis as one of the diagnoses to 
be performed, this implementation can be facilitated. 
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[0034] [5] The fifth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0035] receiving, by said inputting means, inputs of result of a trap operation diagnosis 
performed by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation 
target steam traps in a client's evaluation target system and result of a fluid leakage diagnosis 
performed by a leakage diagnotor for diagnosing leakage of fluid from respective portions of an 
evaluation target piping in the evaluation target system; 

[0036] calculating, by said calculating means, a trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and a fluid 
leakage loss amount obtained by aggregating fluid leakage loss amounts from the respective 
portions of the entire piping for each type of fluid; and 

[0037] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least a total 
trap-passed steam loss amount and a total fluid leakage loss amount for each fluid type. 

[0038] That is, according to the system operating method relating to the fifth characterizing 
feature (see FIG. 12), there are generated comprehensive evaluation data having contents 
indicative of at least a total trap-passed steam loss amount (i.e. an amount value corresponding to 
the trap-passed steam losses for all the evaluation target steam traps described hereinbefore) and 
a total fluid leakage loss amount for each fluid type (i.e. an amount value corresponding to the 
fluid leakage amount for the entire evaluation target piping described hereinbefore). Then, based 
on this comprehensive evaluation data, it is readily possible to effect the comprehensive or 
comparative judgment on the economic advantage obtained through reduction in the trap-passed 
steam loss by replacement/repair of the steam traps and the economic advantage obtained 
through reduction in the fluid leakage loss by repair of the leaking portions. As a result, it is 
possible to easily make accurate and appropriate determination of the most effective improving 
measure for comprehensive cost saving of the system allowable under the circumstance. 
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[0039] That is, in this respect, the fifth characterizing feature provides a method of operating an 
aggregating system for system diagnosis extremely effective for achieving comprehensive and 
effective system cost saving. 

[0040] Further, in the system operating method of the fifth characterizing feature, if the 
calculations of the total trap-passed steam loss amount and the total fluid leakage loss amount for 
each fluid type are automatically effected by the calculating means included in the system and 
also the generation of the comprehensive evaluation data is also automatically effected by the 
data generating means included in the system, the following advantages will be obtained. 
Namely, these will alleviate the troubles of calculations and data generation based on the 
diagnosis results. Further, with improved efficiency due to the automization of these operations, 
it is also possible to effectively reduce, after the performance of the diagnoses, the time period 
required for reporting using the comprehensive evaluation data (e.g. the above-described batch 
reporting to the client) and reaching decision on the improving measure using the comprehensive 
evaluation data, 

[0041] [6] The sixth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0042] receiving, by said inputting means, inputs of result of a trap operation diagnosis 
performed by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation 
target steam traps in a client's evaluation target system and result of a fluid leakage diagnosis 
performed by a leakage diagnotor for diagnosing leakage of fluid from respective portions of an 
evaluation target piping in the evaluation target system; 

[0043] calculating, by said calculating means, a total trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and a total 
fluid leakage loss amount obtained by aggregating fluid leakage loss amounts from the 
respective portions of the piping for each type of fluid; 
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[0044] calculating also, by said calculating means, a sum total steam loss amount obtained by 
adding together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the trap-passed steam loss amount; and 

[0045] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the total 
fluid loss leakage amount for each fluid type from which said total fluid leakage loss amount for 
steam has been subtracted and said sum total steam loss amount. 

[0046] That is, according to the system operating method relating to the sixth characterizing 
feature (see FIG. 13), there are generated comprehensive evaluation data having contents 
indicative of at least the total fluid leakage loss amount for each fluid type from which said total 
fluid leakage loss amount for steam has been subtracted and said sum total steam loss amount (in 
other words, data relating to steam, in the form of data complied as a sum total steam loss 
amount obtained by adding together a total fluid leakage loss amount for steam included in the 
total fluid leakage loss amount for each fluid type and the trap-passed steam loss amount), 
Therefore, the comprehensive or comparative judgment on and between the steam-related 
comprehensive economic advantage obtained by the two factors, i.e. reduction of trap-passed 
steam loss by replacement/repair of the steam traps and the reduction in the steam-related fluid 
leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of leaking portions in the non-stream 
piping can be readily effected, based on the above comprehensive evaluation data. And, based on 
this judgment, it is possible to easily make accurate and appropriate determination of the most 
effective improving measure for comprehensive cost saving of the system allowable under the 
circumstance, 

[0047] That is, in this respect, the sixth characterizing feature provides a method of operating an 
aggregating system for system diagnosis extremely effective for achieving comprehensive and 
effective system cost saving. 

[0048] Further, in the system operating method of the sixth characterizing feature, like the 
system operating method of the fifth characterizing feature described above, if the calculations of 
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the total trap-passed steam loss amount, the total fluid leakage loss amount for each fluid type 
and the sum total steam loss amount are automatically effected by the calculating means included 
in the system and also the generation of the comprehensive evaluation data is also automatically 
effected by the data generating means included in the system, the following advantages will be 
obtained, Namely, these will alleviate the troubles of calculations and data generation based on 
the diagnosis results. Further, with improved efficiency due to the automization of these 
operations, it is also possible to effectively reduce, after the performance of the diagnoses, the 
time period required for reporting using the comprehensive evaluation data (e.g. the above- 
described batch reporting to the client) and reaching decision on the improving measure using 
the comprehensive evaluation data. 

[0049] [7] The seventh characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0050] receiving, by said inputting means, inputs of result of a trap operation diagnosis 
performed by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation 
target steam traps in a client's evaluation target system and result of a fluid leakage diagnosis 
performed by a leakage diagnotor for diagnosing leakage of fluid from respective portions of an 
evaluation target piping in the evaluation target system; 

[0051] receiving inputs of a total receiving steam amount and a total necessary steam amount of 
the target system or a total unknown steam amount which is a difference between the total 
receiving steam amount and the total necessary steam amount; 

[0052] calculating, by said calculating means, a total trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and a total 
fluid leakage loss amount obtained by aggregating fluid leakage loss amounts from the 
respective portions of the piping for each type of fluid; 

[0053] calculating a sum total steam loss amount obtained by adding together a total fluid 
leakage loss amount for steam included in the total fluid leakage loss amount for each fluid type 
and the trap-passed steam loss amount and calculating, based on the total receiving steam 
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amount and the total necessary steam amount or the total unknown steam amount, a ratio of the 
sum total steam loss amount relative to the total unknown steam amount which is a difference 
between said total receiving steam amount and said total necessary steam amount, as an 
improvable unknown steam ratio; and 

[0054] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the total 
fluid loss leakage amount for each fluid type from which said total fluid leakage loss amount for 
steam has been subtracted and said improvable unknown steam ratio. 

[0055] That is, according to the system operating method relating to the seventh characterizing 
feature (see FIG. 14), there are generated comprehensive evaluation data having contents 
indicative of at least the total fluid leakage loss amount for each fluid type from which said total 
fluid leakage loss amount for steam has been subtracted and said improvable unknown steam 
ratio (in other words, data indicating, as the improvable unknown steam ratio, to what degree the 
total unknown steam amount in the target system can be reduced through system improvement). 
Therefore, like the system operating method relating to the sixth characterizing feature, the 
comprehensive or comparative judgment on and between the steam-related comprehensive 
economic advantage obtained by the two factors, i.e. reduction of trap-passed steam loss by 
replacement/repair of the steam traps and the reduction in the steam-related fluid leakage loss by 
repair of the steam piping (that is, the economic advantage obtained through reduction in the sum 
total steam loss amount) and the fluid-related economic advantage obtained through reduction in 
non-steam fluid leakage loss by repair of leaking portions in the non-stream piping can be readily 
effected, based on the above comprehensive evaluation data. And, based on this judgment, it is 
possible to easily make accurate and appropriate determination of the most effective improving 
measure for comprehensive cost saving of the system allowable under the circumstance. 

[0056] That is, in this respect, the seventh characterizing feature provides a system operating 
method extremely effective for achieving comprehensive and effective system cost saving. 

[0057] Further, in the system operating method of the seventh characterizing feature, like the 
system operating method of the fifth or sixth characterizing feature described above, if the 
calculations of the total trap-passed steam loss amount, the total fluid leakage loss amount for 
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each fluid type, the sum total steam loss amount and the improvable unknown steam amount are 
automatically effected by the calculating means included in the system and also the generation of 
the comprehensive evaluation data is also automatically effected by the data generating means 
included in the system, the following advantages will be obtained. Namely, these will alleviate 
the troubles of calculations and data generation based on the diagnosis results. Further, with 
improved efficiency due to the automization of these operations, it is also possible to effectively 
reduce, after the performance of the diagnoses, the time period required for reporting using the 
comprehensive evaluation data (e.g. the above-described batch reporting to the client) and 
reaching the improving measure using the comprehensive evaluation data. 

[0058] [8] The eighth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0059] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of an evaluation target piping in the evaluation target system and information 
relating to a ratio between the number of said plurality of stream traps selected and the total 
number of the evaluation target steam traps; 

[0060] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
all the evaluation target steam traps and a total fluid leakage loss amount obtained by 
aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid; 

[0061] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total trap-passed steam loss amount and the total fluid leakage loss amount 
for each fluid type. 



13 



[0062] That is, according to the system operating method relating to the eighth characterizing 
feature (see FIG, 15), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value of the total trap-passed steam loss amount and the total 
fluid leakage loss amount for each fluid type, Therefore, regarding the comprehensive or 
comparative judgment on and between the economic advantage obtained through reduction in the 
trap-passed steam loss and the economic advantage obtained through the reduction in the fluid 
leakage loss and determination of the improving measure based on that judgment, similar effects 
to those of the system operating method relating to the fifth characterizing feature can be 
obtained. 

[0063] Further, if the calculations of the a deduced value of the total trap-passed steam loss 
amount and the total fluid leakage loss amount for each fluid type are automatically effected by 
the calculating means included in the system and also the generation of the comprehensive 
evaluation data is also automatically effected by the data generating means included in the 
system, regarding the alleviation of the trouble as well as the reduction in the time until reporting 
using the comprehensive evaluation data and the consideration too, similar effects to those of the 
system operating method relating to the fifth characterizing feature can be obtained. 

[0064] And, with this the system operating method relating to the eighth characterizing feature, 
the operation diagnosis using the trap diagnotor can be made only on some stream traps selected 
from the evaluation target steam traps in the target system. Therefore, the operational load and 
time required for the trap operation diagnosis can be effectively reduced, compared with a case 
where the operation diagnosis is effected by the trap diagnotor for all the evaluation target steam 
traps to calculate the trap-passed steam loss. And, because of this, the time from the initiation of 
the diagnosis to the generation of the comprehensive evaluation data can be further effectively 
reduced, 

[0065] [9] The ninth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0066] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
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plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of an evaluation target piping in the evaluation target system and information 
relating to a ratio between the number of said plurality of stream traps selected and the total 
number of the evaluation target steam traps; 

[0067] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
all the evaluation target steam traps and a total fluid leakage loss amount obtained by 
aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid; 

[0068] calculating also, by said calculating means, a sum total steam loss amount obtained by 
adding together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the deduced value of the trap-passed steam loss amount; and 

[0069] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the total 
fluid leakage loss amount for each fluid type from which said total fluid leakage loss amount for 
steam has been subtracted and said sum total steam loss amount, 

[0070] That is, according to the system operating method relating to the ninth characterizing 
feature (see FIG. 16), there are generated comprehensive evaluation data having contents 
indicative of at least the total fluid leakage loss amount for each fluid type from which said total 
fluid leakage loss amount for steam has been subtracted and said sum total steam loss amount (in 
other words, data relating to steam, in the form of data complied as a sum total steam loss 
amount obtained by adding together a total fluid leakage loss amount for steam included in the 
total fluid leakage loss amount for each fluid type and the trap-passed steam loss amount). 
Therefore, regarding the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss and the reduction in the steam-related fluid leakage loss (that is, the economic 
advantage obtained through reduction in the sum total steam loss amount) and the fluid-related 
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economic advantage obtained through reduction in non-steam fluid leakage loss and the 
determination of improving measure based on that judgment, similar effects to those of the 
system operating method relating to the sixth characterizing feature can be obtained. 

[0071] Further, if the calculations of the deduced value of the total trap-passed steam loss 
amount, the total fluid leakage loss amount for each fluid type and the sum total steam loss 
amount are automatically effected by the calculating means included in the system and also the 
generation of the comprehensive evaluation data is also automatically effected by the data 
generating means included in the system, the following advantages will be obtained, Namely, 
regarding the alleviation of the trouble as well as the reduction in the time until reporting using 
the comprehensive evaluation data and the consideration too, similar effects to those of the 
system operating method relating to the sixth characterizing feature can be obtained, 

[0072] And, with this the system operating method relating to the ninth characterizing feature, 
like the system operating method relating to the eighth characterizing feature, the operation 
diagnosis using the trap diagnotor can be made only on some stream traps of the evaluation 
target steam traps in the target system. Therefore, the operational load and time required for the 
trap operation diagnosis can be effectively reduced, compared with a case where the operation 
diagnosis is effected by the trap diagnotor for all the evaluation target steam traps to calculate the 
trap-passed steam loss. And, because of this, the time from the initiation of the diagnosis to the 
generation of the comprehensive evaluation data can be further effectively reduced. 

[0073] [10] The tenth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0074] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of an evaluation target piping in the evaluation target system and information 
relating to a ratio between the number of said plurality of stream traps selected and the total 
number of the evaluation target steam traps; 
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[0075] receiving inputs of a total receiving steam amount and a total necessary steam amount of 
the target system or a total unknown steam amount which is a difference between the total 
receiving steam amount and the total necessary steam amount; 

[0076] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
all the evaluation target steam traps and a total fluid leakage loss amount obtained by 
aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid; 

[0077] calculating a sum total steam leakage amount obtained by adding together a total fluid 
leakage loss amount for steam included in the total fluid leakage loss amount for each fluid type 
and the deduced value of the trap-passed steam loss amount and calculating, based on the total 
receiving steam amount and the total necessary steam amount or the total unknown steam 
amount, a ratio of the sum total steam loss amount relative to the total unknown steam amount 
which is a difference between said total receiving steam amount and said total necessary steam 
amount, as an improvable unknown steam ratio; and 

[0078] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the total 
fluid leakage loss amount for each fluid type -from which said total fluid leakage loss amount for 
steam has been subtracted and said improvable unknown steam ratio, 

[0079] That is, according to the system operating method relating to the tenth characterizing 
feature (see FIG. 17), there are generated comprehensive evaluation data having contents 
indicative of at least the total fluid leakage loss amount for each fluid type from which said total 
fluid leakage loss amount for steam has been subtracted and said improvable unknown steam 
ratio (in other words, data indicating, as the improvable unknown steam ratio, to what degree the 
total unknown steam amount in the target system can be reduced through system improvement). 
Therefore, regarding the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss and the reduction in the steam-related fluid leakage loss (that is, the economic 
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advantage obtained through, reduction in the sum total steam loss amount) and the fluid-related 
economic advantage obtained through reduction in non-steam fluid leakage loss, and decision on 
an improving measure based on that judgment, similar effects to those of the system operating 
method relating to the seventh characterizing feature can be obtained. 

[0080] Further, if the calculations of the deduced value of the total trap-passed steam loss 
amount, the total fluid leakage loss amount for each fluid type, the sum total steam leakage 
amount and the improvable unknown steam amount are automatically effected by the calculating 
means included in the system and also the generation of the comprehensive evaluation data is 
also automatically effected by the data generating means included in the system, the following 
advantages will be obtained. Namely, regarding the alleviation of the trouble as well as the 
reduction in the time until reporting using the comprehensive evaluation data and the 
consideration too, similar effects to those of the system operating method relating to the seventh 
characterizing feature can be obtained, 

[0081] And, with this the system operating method relating to the tenth characterizing feature, 
like the system operating method relating to the eighth or ninth characterizing feature, the 
operation diagnosis using the trap diagnotor can be made only on some stream traps of the 
evaluation target steam traps in the target system. Therefore, the operational load and time 
required for the trap operation diagnosis can be effectively reduced, compared with a case where 
the operation diagnosis is effected by the trap diagnotor for all the evaluation target steam tops 
to calculate the trap-passed steam loss. And, because of this, the time from the initiation of the 
diagnosis to the generation of the comprehensive evaluation data can be further effectively 
reduced, 

[0082] [11] The eleventh characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0083] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation target steam 
traps in a client's evaluation target system, result of a fluid leakage diagnosis performed by a 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
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evaluation target piping in the evaluation target system and evaluation amount ratio information 
between said part of the evaluation target piping and entire evaluation target piping; 

[0084] calculating, by said calculating means and based on the result of the trap operation 
diagnosis inputted to the inputting means, a total trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and 
calculating, based on the result of the fluid leakage diagnosis and the evaluation amount ratio 
information inputted to the inputting means, a deduced value of a total fluid leakage loss amount 
obtained by aggregating fluid leakage loss amounts from the respective portions of the piping for 
each type of fluid; and 

[0085] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the total 
trap-passed steam loss amount and the deduced value of the total fluid leakage loss amount for 
each fluid type. 

[0086] That is, according to the system operating method relating to the eleventh characterizing 
feature (see FIG, 18), there are generated comprehensive evaluation data having contents 
indicative of the total trap-passed steam loss amount and the deduced value of the total fluid 
leakage loss amount for each fluid type. Therefore, regarding the comprehensive or comparative 
judgment on and between the economic advantage obtained through reduction in the total steam 
loss amount and the economic advantage obtained through reduction in the fluid leakage loss and 
decision on an improving measure based on that judgment, similar effects to those of the system 
operating method relating to the fifth or eighth characterizing feature can be obtained. 

[0087] Further, if the calculations of the total trap-passed steam loss amount and the deduced 
value of the total fluid leakage loss amount for each fluid type are automatically effected by the 
calculating means included in the system and also the generation of the comprehensive 
evaluation data is also automatically effected by the data generating means included in the 
system, the following advantages will be obtained. Namely, regarding the alleviation of the 
trouble as well as the reduction in the time until reporting using the comprehensive evaluation 
data and the consideration too, similar effects to those of the system operating method relating to 
the fifth or eighth characterizing feature can be obtained. 
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[0088] And, with this the system operating method relating to the eleventh characterizing 
feature, the fluid leakage diagnosis using the leakage diagnotor can be made only on a part of the 
evaluation target piping. Therefore, the operational load and time required for the fluid leakage 
diagnosis can be effectively reduced, compared with a case where the fluid leakage diagnosis 
using the leakage diagnotor is effected on the entire evaluation target piping in the target system. 
And, because of this, the time from the initiation of the diagnosis to the generation of the 
comprehensive evaluation data can be further effectively reduced. 

[0089] [12] The twelfth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of; 

[0090] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation target steam 
traps in a client's evaluation target system, result of a fluid leakage diagnosis performed by a 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
evaluation target piping in the evaluation target system and evaluation amount ratio information 
between said part of the evaluation target piping and entire evaluation target piping; 

[0091] calculating, by said calculating means and based on the result of the trap operation 
diagnosis inputted to the inputting means, a total trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and 
calculating, based on the result of the fluid leakage diagnosis and the evaluation amount ratio 
information inputted to the inputting means, a deduced value of a total fluid leakage loss amount 
obtained by aggregating fluid leakage loss amounts from the respective portions of the piping for 
each type of fluid; 

[0092] calculating also, by said calculating means, a sum total steam leakage amount obtained by 
adding together a deduced value of a total fluid leakage loss amount for steam included in the 
deduced value of the total fluid leakage loss amount for each fluid type and the trap-passed steam 
loss amount; and 
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[0093] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total fluid leakage loss amount for each fluid type from which said deduced 
value of total fluid leakage loss amount for steam has been subtracted and said sum total steam 
leakage amount, 

[0094] That is, according to the system operating method relating to the twelfth characterizing 
feature (see FIG. 19), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value of the total fluid leakage loss amount for each fluid type 
from which said deduced value of total fluid leakage loss amount for steam has been subtracted 
and said sum total steam leakage amount (in other words, data relating to steam, in the form of 
data complied as a sum total steam loss amount obtained by adding together a total fluid leakage 
loss amount for steam included in the total fluid leakage loss amount for each fluid type and the 
trap-passed steam loss amount), Therefore, regarding the comprehensive or comparative 
judgment on and between the steam-related comprehensive economic advantage obtained by the 
two factors, Le. reduction of trap-passed steam loss and the reduction in the steam-related fluid 
leakage loss (that is, the economic advantage obtained through reduction in the sum total steam 
loss amount) and the fluid-related economic advantage obtained through reduction in non-steam 
fluid leakage loss and the determination of improving measure based on that judgment, similar 
effects to those of the system operating method relating to the sixth or ninth characterizing 
feature can be obtained. 

[0095] Further, if the calculations of the total trap-passed steam loss amount, the deduced value 
of the total fluid leakage loss amount for each fluid type and the sum total steam loss amount are 
automatically effected by the calculating means included in the system and also the generation of 
the comprehensive evaluation data is also automatically effected by the data generating means 
included in the system, the following advantages will be obtained. Namely, regarding the 
alleviation of the trouble as well as the reduction in the time until reporting using the 
comprehensive evaluation data and the consideration too, similar effects to those of the system 
operating method relating to the sixth or ninth characterizing feature can be obtained. 
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[0096] And, with this system operating method relating to the twelfth characterizing feature, like 
the system operating method relating to the eleventh characterizing feature the fluid leakage 
diagnosis using the leakage diagnotor can be made only on a part of the evaluation target piping. 
Therefore, the operational load and time required for the fluid leakage diagnosis can be 
effectively reduced, compared with a case where the fluid leakage diagnosis using the leakage 
diagnotor is effected on the entire evaluation target piping in the target system. And, because of 
this, the time from the initiation of the diagnosis to the generation of the comprehensive 
evaluation data can be further effectively reduced. 

[0097] [13] The thirteenth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of; 

[0098] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of a plurality of evaluation target steam 
traps in a client's evaluation target system, result of a fluid leakage diagnosis performed by a 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
evaluation target piping in the evaluation target system and evaluation amount ratio information 
between said part of the evaluation target piping and entire evaluation target piping; 

[0099] receiving inputs of a total receiving steam amount and a total necessary steam amount of 
the target system or a total unknown steam amount which is a difference between the total 
receiving steam amount and the total necessary steam amount; 

[0100] calculating, by said calculating means and based on the result of the trap operation 
diagnosis inputted to the inputting means, a total trap-passed steam loss amount obtained by 
aggregating trap-passed steam loss amounts for all the evaluation target steam traps and 
calculating, based on the result of the fluid leakage diagnosis and the evaluation amount ratio 
information inputted to the inputting means, a deduced value of a total fluid leakage loss amount 
obtained by aggregating fluid leakage loss amounts from the respective portions of the piping for 
each type of fluid; 
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[0101] calculating also, by said calculating means, a sum total steam leakage amount obtained by 
adding together a deduced value of a total fluid leakage loss amount for steam included in the 
deduced value of the total fluid leakage loss amount for each fluid type and the trap-passed steam 
loss amount; and calculating, based on the total receiving steam amount and the total necessary 
steam amount or the total unknown steam amount inputted to the inputting means, a ratio of the 
sum total steam loss amount relative to the total unknown steam amount which is a difference 
between said total receiving steam amount and said total necessary steam amount, as an 
improvable unknown steam ratio; and 

[0102] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total fluid leakage loss amount for each fluid type from which the deduced 
value of said total fluid leakage loss amount for steam has been subtracted and said improvable 
unknown steam ratio. 

[0103] That is, according to the system operating method relating to the thirteenth characterizing 
feature (see FIG. 20), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value the total fluid leakage loss amount for each fluid type 
from which the deduced value of said total fluid leakage loss amount for steam has been 
subtracted and said improvable unknown steam ratio (in other words, data indicating, as the 
improvable unknown steam ratio, to what degree the total unknown steam amount in the target 
system can be reduced through system improvement). Therefore, regarding the comprehensive or 
comparative judgment on and between the steam-related comprehensive economic advantage 
obtained by the two factors, i.e. reduction of trap-passed steam loss and the reduction in the 
steam-related fluid leakage loss (that is, the economic advantage obtained through reduction in 
the sum total steam loss amount) and the fluid-related economic advantage obtained through 
reduction in non-steam fluid leakage loss and the determination of improving measure based on 
that judgment, similar effects to those of the system operating method relating to the seventh or 
tenth characterizing feature can be obtained. 

[0104] Further, if the calculations of the total trap-passed steam loss amount, the deduced value 
of the total fluid leakage loss amount for each fluid type, the sum total steam loss amount and the 
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improvable unknown steam ratio are automatically effected by the calculating means included in 
the system and also the generation of the comprehensive evaluation data is also automatically 
effected by the data generating means included in the system, the following advantages will be 
obtained. Namely, regarding the alleviation of the trouble as well as the reduction in the time 
until reporting using the comprehensive evaluation data and the consideration too, similar effects 
to those of the system operating method relating to the seventh or tenth characterizing feature 
can be obtained. 

[0105] And, with this system operating method relating to the thirteenth characterizing feature, 
like the system operating method relating to the eleventh or twelfth characterizing feature, the 
fluid leakage diagnosis using the leakage diagnotor can be made only on a part of the evaluation 
target piping. Therefore, the operational load and time required for the fluid leakage diagnosis 
can be effectively reduced, compared with a case where the fluid leakage diagnosis using the 
leakage diagnotor is effected on the entire evaluation target piping in the target system. And, 
because of this, the time from the initiation of the diagnosis to the generation of the 
comprehensive evaluation data can be further effectively reduced. 

[0106] [14] The fourteenth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[0107] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of a part of an evaluation target piping in the evaluation target system, 
information relating to a ratio between the number of said plurality of stream traps selected and 
the total number of the evaluation target steam traps and evaluation amount ratio information 
between said part of the evaluation target piping and entire evaluation target piping; 

[0108] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
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all the evaluation target steam traps and calculating, based on the result of the fluid leakage 
diagnosis and the evaluation amount ratio information inputted to the inputting means, a deduced 
value of a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts 
from the respective portions of the piping for each type of fluid; and 

[0109] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total trap-passed steam loss amount and the deduced value of the total fluid 
leakage loss amount. 

[01 10] That is, according to the system operating method relating to the fourteenth characterizing 
feature (see FIG. 21), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value of the total trap-passed steam loss amount and the 
deduced value of the total fluid leakage loss amount. Therefore, regarding the comprehensive or 
comparative judgment on and between the economic advantage obtained through reduction of 
trap-passed steam loss and the economic advantage obtained through reduction in the fluid 
leakage loss and the determination of improving measure based on that judgment, similar effects 
to those of the system operating method relating to the fifth, eighth, or eleventh characterizing 
feature can be obtained, 

[0111] Further, if the calculations of the deduced value of the total trap-passed steam loss 
amount and the deduced value of the total fluid leakage loss amount are automatically effected 
by the calculating means included in the system and also the generation of the comprehensive 
evaluation data is also automatically effected by the data generating means included in the 
system, the following advantages will be obtained. Namely, regarding the alleviation of the 
trouble as well as the reduction in the time until reporting using the comprehensive evaluation 
data and the consideration too, similar effects to those of the system operating method relating to 
the fifth, eighth, or eleventh characterizing feature can be obtained. 

[0112] And, with this system operating method relating to the fourteenth characterizing feature, 
the operation diagnosis using the trap diagnotor can be effected on some stream traps of the 
evaluation target steam traps of the target system and the fluid leakage diagnosis using the 
leakage diagnotor can be made only on a part of the evaluation target piping. Therefore, the 
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operational load and time required for the diagnoses can be further effectively reduced. And, 
because of this, the time from the initiation of the diagnoses to the generation of the 
comprehensive evaluation data can be further effectively reduced. 

[0113] [15] The fifteenth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of: 

[01 14] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of a part of an evaluation target piping in the evaluation target system, 
information relating to a ratio between the number of said plurality of stream traps selected and 
the total number of the evaluation target steam traps and evaluation amount ratio information 
between said part of the evaluation target piping and entire evaluation target piping; 

[0115] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
all the evaluation target steam traps and calculating, based on the result of the fluid leakage 
diagnosis and the evaluation amount ratio information inputted to the inputting means, a deduced 
value of a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts 
from the respective portions of the piping for each type of fluid; 

[01 16] calculating also, by said calculating means, a sum total steam leakage amount obtained by 
adding together a deduced value of a total fluid leakage loss amount for steam included in the 
deduced value of the total fluid leakage loss amount for each fluid type and the deduced value of 
the trap-passed steam loss amount; and 

[0117] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total fluid leakage loss amount for each fluid type from which the deduced 
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value of said total fluid leakage loss amount for steam has been subtracted and said sum total 
steam loss amount. 

[0118] That is, according to the system operating method relating to the fifteenth characterizing 
feature (see FIG, 22), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value of the total fluid leakage loss amount for each fluid type 
from which the deduced value of said total fluid leakage loss amount for steam has been 
subtracted and said sum total steam loss amount (in other words, data relating to steam, in the 
form of data complied as a sum total steam loss amount obtained by adding together a total fluid 
leakage loss amount for steam included in the total fluid leakage loss amount for each fluid type 
and the trap-passed steam loss amount). Therefore, regarding the comprehensive or comparative 
judgment on and between the steam-related comprehensive economic advantage obtained by the 
two factors, i.e. reduction of trap-passed steam loss and the reduction in the steam-related fluid 
leakage loss (that is, the economic advantage obtained through reduction in the sum total steam 
loss amount) and the fluid-related economic advantage obtained through reduction in non-steam 
fluid leakage loss and the determination of improving measure based on that judgment, similar 
effects to those of the system operating method relating to the sixth, ninth or twelfth 
characterizing feature can be obtained. 

[0119] Further, if the calculations of the deduced value of the total trap-passed steam loss 
amount, the deduced value of the total fluid leakage loss amount for each fluid type and the sum 
total steam loss amount are automatically effected by the calculating means included in the 
system and also the generation of the comprehensive evaluation data is also automatically 
effected by the data generating means included in the system, the following advantages will be 
obtained. Namely, regarding the alleviation of the trouble as well as the reduction in the time 
until reporting using the comprehensive evaluation data and the consideration too, similar effects 
to those of the system operating method relating to the sixth, ninth, or twelfth characterizing 
feature can be obtained. 

[0120] And, with this system operating method relating to the fifteenth characterizing feature, 
like the system operating method relating to the fourteenth characterizing feature, the operation 
diagnosis using the trap diagnotor can be effected on some stream traps of the evaluation target 
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steam traps of the target system and the fluid leakage diagnosis using the leakage diagnotor can 
be made only on a part of the evaluation target piping. Therefore, the operational load and time 
required for the diagnoses can be further effectively reduced. And, because of this, the time from 
the initiation of the diagnoses to the generation of the comprehensive evaluation data can be 
further effectively reduced. 

[0121] [16] The sixteenth characterizing feature of the present invention relates to a method of 
operating an aggregating system for system diagnosis having an inputting means, a calculating 
means and a data generating means, the method characterized by the steps of; 

[0122] receiving, by said inputting means, inputs result of a trap operation diagnosis performed 
by a trap diagnotor for diagnosing operational conditions of some steam traps selected from a 
plurality of evaluation target steam traps in a client's evaluation target system, result of a fluid 
leakage diagnosis performed by a leakage diagnotor for diagnosing leakage of fluid from 
respective portions of a part of of an evaluation target piping in the evaluation target system, 
information selected relating to a ratio between the number of said plurality of stream traps 
selected and the total number of the evaluation target steam traps and evaluation amount ratio 
information between said part of the evaluation target piping and entire evaluation target piping; 

[0123] receiving inputs of a total receiving steam amount and a total necessary steam amount of 
the target system or a total unknown steam amount which is a difference between the total 
receiving steam amount and the total necessary steam amount; 

[0124] calculating, by said calculating means and based on the result of the trap operation 
diagnosis and the number ratio information inputted to the inputting means, a deduced value of a 
total trap-passed steam loss amount obtained by aggregating trap-passed steam loss amounts for 
all the evaluation target steam traps and calculating, based on the result of the fluid leakage 
diagnosis and the evaluation amount ratio information inputted to the inputting means, a deduced 
value of a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts 
from the respective portions of the piping for each type of fluid; 

[0125] calculating also, by said calculating means, a sum total steam leakage amount obtained by 
adding together a deduced value of a total fluid leakage loss amount for steam included in the 
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deduced value of the total fluid leakage loss amount for each fluid type and the deduced value of 
the trap-passed steam loss amount; and calculating, based on the total receiving steam amount 
and the total necessary steam amount or the total unknown steam amount, a ratio of the sum total 
steam loss amount relative to the total unknown steam amount which is a difference between 
said total receiving steam amount and said total necessary steam amount, as an improvable 
unknown steam ratio; and 

[0126] generating, by said data generating means and based on the calculation results of said 
calculating means, comprehensive evaluation data having contents indicative of at least the 
deduced value of the total fluid leakage loss amount for each fluid type from which the deduced 
value of said total fluid leakage loss amount for steam has been subtracted and said improvable 
unknown steam ratio. 

[0127] That is, according to the system operating method relating to the sixteenth characterizing 
feature (see FIG. 23), there are generated comprehensive evaluation data having contents 
indicative of at least the deduced value of the total fluid leakage loss amount for each fluid type 
from which the deduced value of said total fluid leakage loss amount for steam has been 
subtracted and said improvable unknown steam ratio (in other words, data indicating, as the 
improvable unknown steam ratio, to what degree the total unknown steam amount in the target 
system can be reduced through system improvement). Therefore, regarding the comprehensive or 
comparative judgment on and between the steam-related comprehensive economic advantage 
obtained by the two factors, i.e. reduction of trap-passed steam loss and the reduction in the 
steam-related fluid leakage loss (that is, the economic advantage obtained through reduction in 
the sum total steam loss amount) and the fluid-related economic advantage obtained through 
reduction in non-steam fluid leakage loss, and decision on an improving measure based on that 
judgment, similar effects to those of the system operating method relating to the seventh, tenth or 
thirteenth characterizing feature can be obtained. 

[0128] Further, if the calculations of the deduced value of the total trap-passed steam loss 
amount, the deduced value of the total fluid leakage loss amount for each fluid type, the sum 
total steam leakage amount and the improvable unknown steam amount are automatically 
effected by the calculating means included in the system and also the generation of the 
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comprehensive evaluation data is also automatically effected by the data generating means 
included in the system, the following advantages will be obtained. Namely, regarding the 
alleviation of the trouble as well as the reduction in the time until reporting using the 
comprehensive evaluation data and the consideration too, similar effects to those of the system 
operating method relating to the seventh, tenth or thirteenth characterizing feature can be 
obtained. 

[0129] And, with this the system operating method relating to the sixteenth characterizing 
feature, like the system operating method relating to the fourteenth or fifteenth characterizing 
feature, the operation diagnosis using the trap diagnotor can be effected on some stream traps of 
the evaluation target steam traps of the target system and the fluid leakage diagnosis using the 
leakage diagnotor can be made only on a part of the evaluation target piping. Therefore, the 
operational load and time required for the diagnoses can be further effectively reduced. And, 
because of this, the time from the initiation of the diagnoses to the generation of the 
comprehensive evaluation data can be further effectively reduced. 

[0130] [17] The seventeenth characterizing feature of the present invention is specification of a 
preferred mode of embodiment of the method of operating an aggregating system for system 
diagnosis relating to the 5th- 16th characterizing feature. The feature is characterized in that: 

[0131] at said receiving step, said inputting means receives, in addition to the inputs relating to 
the trap operation diagnosis and the fluid leakage diagnosis, a result of a system improvement 
diagnosis performed on a system construction of the target system or a result of a maintenance 
method diagnosis performed on a maintenance method currently adopted by the target system; 
and 

[0132] at said data generating step, said data generating means generates, as said comprehensive 
evaluation data, data having, in addition to said contents based on the calculation results of the 
calculating means, the result of the system improvement diagnosis or the result of the 
maintenance improvement diagnosis inputted to said inputting means . 

[0133] That is, according to the system operating method relating to this seventeenth 
characterizing feature, if the system improvement diagnosis for diagnosing need or no need of 
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system improvement in the system construction of the target system or the maintenance 
improvement diagnosis for diagnosing need or no need of maintenance method improvement in 
the maintenance method currently adopted by the target system is performed in addition to the 
trap operation diagnosis and the fluid leakage diagnosis, the diagnosis result of the system 
improvement diagnosis or the maintenance improvement diagnosis is inputted, together with the 
respective results of the trap operation diagnosis and the fluid leakage diagnosis (i.e. inputs of 
the respective results of the trap operation diagnosis and the fluid leakage diagnosis and inputs of 
the number ratio information and evaluation amount ratio information) to the inputting means, 
whereby comprehensive evaluation data, data having, in addition to said contents based on the 
calculation results of the calculating means, the result of the system improvement diagnosis or 
the result of the maintenance improvement diagnosis are generated by the data generating means. 

[0134] Therefore, if this comprehensive evaluation data is used, it is readily possible to effect a 
more versatile and elaborate judgment including also, as objects of judgment, the economic 
advantage obtained through system construction improvement or the economic advantage 
obtained through maintenance method improvement, as a comprehensive and comparative 
judgment of economic advantages. And, with this, the improving means most effective for 
comprehensive cost reduction allowable under the circumstances can be determined more easily 
and a more appropriate and accurate manner, 

[0135] [18] The eighteenth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0136] inputting means for receiving from a trap diagnotor an a result of a trap operation 
diagnosis performed by this trap diagnotor for diagnosing operational conditions of a plurality of 
evaluation target steam traps in a client's evaluation target system and receiving from a leakage 
diagnotor result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing 
leakage of fluid from respective portions of an evaluation target piping in the evaluation target 
system; and 

[0137] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating, based on 
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the result of the fluid leakage diagnosis inputted to the inputting means, a total fluid leakage loss 
amount obtained by aggregating fluid leakage loss amounts from the respective portions of the 
piping for each type of fluid. 

[0138] That is, according to the aggregating system relating to the eighteenth characterizing 
feature (see FIG. 12), based on the calculation results (i.e. the total trap-passed steam loss 
amount and the total fluid leakage loss amount for each type of fluid) of the calculating means, it 
is readily possible to effect the comprehensive or comparative judgment on the economic 
advantage obtained through reduction in the trap-passed steam loss by replacement/repair of the 
steam traps and the economic advantage obtained through reduction in the fluid leakage loss by 
repair of the leaking portions. And, based on this judgment, it is possible to easily make accurate 
and appropriate determination of the most effective improving measure for comprehensive cost 
saving of the system allowable under the circumstance. 

[0139] That is, in this respect, the eighteenth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0140] Further, in the aggregating system of the eighteenth characterizing feature, if the 
calculations of the total trap-passed steam loss amount and the total fluid leakage loss amount for 
each fluid type are automatically effected by the calculating means included in the system, the 
following advantages will be obtained. Namely, these will alleviate the troubles of calculations 
based on the diagnosis results. Regarding the inputs of the respective diagnosis results also, the 
diagnosis results can be readily inputted to the inputting means through inputs from the trap 
diagnotor and the leakage diagnotor. Further, with improved efficiency due to the automization 
of these operations, it is also possible to effectively reduce, after the performance of the 
diagnoses, the time period required for reporting using the comprehensive evaluation data and 
reaching the improving measure using the comprehensive evaluation data. 

[0141] [19] The nineteenth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 
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[0142] inputting means for receiving from a trap diagnotor a result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of a plurality of 
evaluation target steam traps in a client's evaluation target system and receiving from a leakage 
diagnotor result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing 
leakage of fluid from respective portions of an evaluation target piping in the evaluation target 
system; and 

[0143] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating, based on 
the result of the fluid leakage diagnosis inputted to the inputting means, a total fluid leakage loss 
amount obtained by aggregating fluid leakage loss amounts from the respective portions of the 
piping for each type of fluid; and 

[0144] said calculating means also calculating a sum total steam loss amount obtained by adding 
together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the trap-passed steam loss amount. 

[0145] That is, according to the system operating method relating to the nineteenth 
characterizing feature (see FIG. 13), the comprehensive or comparative judgment on and 
between the steam-related comprehensive economic advantage obtained by the two factors, i.e. 
reduction of trap-passed steam loss by replacement/repair of the steam traps and the reduction in 
the steam-related fluid leakage loss by repair of the steam piping (that is, the economic 
advantage obtained through reduction in the sum total steam loss amount) and the fluid-related 
economic advantage obtained through reduction in non-steam fluid leakage loss by repair of 
leaking portions in the non-stream piping can be readily effected, based on the calculation results 
(i.e. the total fluid leakage loss amount from which the total fluid leakage loss amount for steam 
has been subtracted and the sum total steam loss amount) of the calculating means. And, based 
on this judgment, it is possible to easily make accurate and appropriate determination of the most 
effective improving measure for comprehensive cost saving of the system allowable under the 
circumstance, 
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[0146] That is, in this respect, the nineteenth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0147] Further, in the aggregating system of the nineteenth characterizing feature, if the 
calculations of the total trap-passed steam loss amount, the total fluid leakage loss amount for 
each fluid type and the sum total steam loss amount are automatically effected by the calculating 
means included in the system, the following advantages will be obtained. Namely, these will 
alleviate the troubles of calculations based on the diagnosis results. Regarding the inputs of the 
respective diagnosis results also, the diagnosis results can be readily inputted to the inputting 
means through inputs from the trap diagnotor and the leakage diagnotor, whereby the trouble of 
inputting operation can also be alleviated. Further, with improved efficiency due to the 
automization of these operations, it is also possible to effectively reduce, after the performance 
of the diagnoses, the time period required for reporting using the comprehensive evaluation data 
and reaching the improving measure using the comprehensive evaluation data. 

[0148] [20] The twentieth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0149] inputting means for receiving from a trap diagnotor a result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of a plurality of 
evaluation target steam traps in a client's evaluation target system and receiving from a leakage 
diagnotor result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing 
leakage of fluid from respective portions of an evaluation target piping in the evaluation target 
system; 

[0150] said inputting means receiving also a total receiving steam amount and a total necessary 
steam amount of the target system or a total unknown steam amount which is a difference 
between the total receiving steam amount and the total necessary steam amount; 

[0151] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating, based on 
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the result of the fluid leakage diagnosis inputted to the inputting means, a total fluid leakage loss 
amount obtained by aggregating fluid leakage loss amounts from the respective portions of the 
piping for each type of fluid; 

[0152] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the trap-passed steam loss amount and calculating, based on the 
total receiving steam amount and the total necessary steam amount or the total unknown steam 
amount, a ratio of the sum total steam loss relative to the total unknown steam amount which is a 
difference between said total receiving steam amount and said total necessary steam amount, as 
an improvable unknown steam ratio. 

[0153] That is, according to the aggregating system relating to the twentieth characterizing 
feature (see FIG. 14), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of leaking portions in the non-stream 
piping can be readily effected, based on the calculation results (i.e. the total fluid leakage loss 
amount from which the total fluid leakage loss amount for steam has been subtracted, the sum 
total steam loss amount and the improvable unknown steam ratio) of the calculating means. And, 
based on this judgment, it is possible to easily make accurate and appropriate determination of 
the most effective improving measure for comprehensive cost saving of the system allowable 
under the circumstance. 

[0154] That is, in this respect, the twentieth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0155] Further, in the aggregating system of the twentieth characterizing feature, if the 
calculations of the total trap-passed steam loss amount, the total fluid leakage loss amount for 
each fluid type, the sum total steam loss amount and the improvable unknown steam amount are 
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automatically effected by the calculating means included in the system, the following advantages 
will be obtained. Namely, these will alleviate the troubles of calculations based on the diagnosis 
results. Regarding the inputs of the respective diagnosis results also, the diagnosis results can be 
readily inputted to the inputting means through inputs from the trap diagnotor and the leakage 
diagnotor, whereby the trouble of inputting operation can also be alleviated. And, through the 
automization of these calculations and the improved efficiency of inputs, the time from the 
initiation of the diagnosis to the determination of the improving measure can be further 
effectively reduced. 

[0156] [21] The twenty first characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0157] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by this 
leakage diagnotor for diagnosing leakage of fluid from respective portions of an evaluation target 
piping in the evaluation target system and receiving also information relating to a ratio between 
the number of said plurality of stream traps selected and the total number of the evaluation target 
steam traps; 

[0158] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
inputted to the inputting means, a total fluid leakage loss amount obtained by aggregating fluid 
leakage loss amounts from the respective portions of the piping for each type of fluid. 

[0159] That is, according to the aggregating system relating to the twenty first characterizing 
feature (see FIG. 15), the comprehensive or comparative judgment on and between the economic 
advantage obtained through reduction in the trap-passed steam loss by replacement/repair of the 
steam traps and the economic advantage obtained through the reduction in the fluid leakage loss 
by repair of the leaking portions can be readily made, based on the calculation results (i.e. the 
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deduced value of the total trap-passed steam loss amount and the total fluid leakage loss amount 
for each type of fluid) of the calculating means. And, based on this judgment, it is possible to 
easily make accurate and appropriate determination of the most effective improving measure for 
comprehensive cost saving of the system allowable under the circumstance, 

[0160] That is, in this respect, the twenty first characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving, 

[0161] Further, in the aggregating system of the twenty first characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount and the total fluid 
leakage loss amount for each type of fluid are automatically effected by the calculating means 
included in the system, the following advantages will be obtained. Namely, these will alleviate 
the troubles of calculations based on the diagnosis results. Regarding the inputs of the respective 
diagnosis results also, the diagnosis results can be readily inputted to the inputting means 
through inputs from the trap diagnotor and the leakage diagnotor, whereby the trouble of 
inputting operation can also be alleviated. 

[0162] And, the operation diagnosis using the trap diagnotor can be made only on some stream 
traps of the evaluation target steam traps in the target system. Therefore, the operational load and 
time required for the trap operation diagnosis can be effectively reduced. And, through the 
automization of these calculations, the improved efficiency of inputs and the reduction of time 
required for the trap operation diagnosis, the time from the initiation of the diagnosis to the 
determination of the improving measure can be further effectively reduced. 

[0163] [22] The twenty second characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0164] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by this 
leakage diagnotor for diagnosing leakage of fluid from respective portions of an evaluation target 
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piping in the evaluation target system and receiving also information relating to a ratio between 
the number of said plurality of stream traps selected and the total number of the evaluation target 
steam traps; 

[0165] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
inputted to the inputting means, a total fluid leakage loss amount obtained by aggregating fluid 
leakage loss amounts from the respective portions of the piping for each type of fluid; and 

[0166] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the deduced value of the trap-passed steam loss amount. 

[0167] That is, according to the aggregating system relating to the twenty second characterizing 
feature (see FIG. 16), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of leaking portions in the non-stream 
piping can be readily effected, based on the calculation results (i.e. the total fluid leakage loss 
amount from which the total fluid leakage loss amount for steam has been subtracted and the 
sum total steam loss amount) of the calculating means. And, based on this judgment, it is 
possible to easily make accurate and appropriate determination of the most effective improving 
measure for comprehensive cost saving of the system allowable under the circumstance. 

[0168] That is, in this respect, the twenty second characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 
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[0169] Further, in the aggregating system of the twenty second characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount, the total fluid 
leakage loss amount for each fluid type, and the sum total steam loss amount are automatically 
effected by the calculating means included in the system, the following advantages will be 
obtained. Namely, these will alleviate the troubles of calculations based on the diagnosis results. 
Regarding the inputs of the respective diagnosis results also, the diagnosis results can be readily 
inputted to the inputting means through inputs from the trap diagnotor and the leakage diagnotor, 
whereby the trouble of inputting operation can also be alleviated, 

[0170] And, the operation diagnosis using the trap diagnotor can be made only on some stream 
traps of the evaluation target steam traps in the target system. Therefore, the operational load and 
time required for the trap operation diagnosis can be effectively reduced. And, through the 
automization of these calculations, the improved efficiency of inputs and the reduction of time 
required for the trap operation diagnosis, the time from the initiation of the diagnosis to the 
determination of the improving measure can be further effectively reduced. 

[0171] [23] The twenty third characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0172] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by this 
leakage diagnotor for diagnosing leakage of fluid from respective portions of an evaluation target 
piping in the evaluation target system and receiving also information relating to a ratio between 
the number of said plurality of stream traps selected and the total number of the evaluation target 
steam traps; 

[0173] said inputting means receiving also inputs of a total receiving steam amount and a total 
necessary steam amount of the target system or a total unknown steam amount which is a 
difference between the total receiving steam amount and the total necessary steam amount; 
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[0174] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
inputted to the inputting means, a total fluid leakage loss amount obtained by aggregating fluid 
leakage loss amounts from the respective portions of the piping for each type of fluid; and 

[0175] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a total fluid leakage loss amount for steam included in the total fluid leakage loss 
amount for each fluid type and the deduced value of the trap-passed steam loss amount and 
calculating, based on the total receiving steam amount and the total necessary steam amount or 
the total unknown steam amount inputted to the inputting means, a ratio of the sum total steam 
loss amount relative to the total unknown steam amount which is a difference between said total 
receiving steam amount and said total necessary steam amount, as an improvable unknown steam 
ratio. 

[0176] That is, according to the aggregating system relating to the twenty third characterizing 
feature (see FIG. 17), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of leaking portions in the non-stream 
piping can be readily effected, based on the calculation results (i.e. the total fluid leakage loss 
amount from which the total fluid leakage loss amount for steam has been subtracted and the 
improvable unknown steam ratio) of the calculating means. And, based on this judgment, it is 
possible to easily make accurate and appropriate determination of the most effective improving 
measure for comprehensive cost saving of the system allowable under the circumstance. 

[0177] That is, in this respect, the twenty third characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving, 
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[0178] Further, in the aggregating system of the twenty third characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount, the total fluid 
leakage loss amount for each fluid type, the sum total steam loss amount and the improvable 
unknown steam amount are automatically effected by the calculating means included in the 
system, the following advantages will be obtained. Namely, these will alleviate the troubles of 
calculations based on the diagnosis results. Regarding the inputs of the respective diagnosis 
results also, the diagnosis results can be readily inputted to the inputting means through inputs 
from the trap diagnotor and the leakage diagnotor, whereby the trouble of inputting operation can 
also be alleviated. 

[0179] Moreover, the operation diagnosis using the trap diagnotor can be made only on some 
stream traps of the evaluation target steam traps in the target system. Therefore, the operational 
load and time required for the trap operation diagnosis can be effectively reduced. And, through 
the automization of these calculations and the improved efficiency of inputs and the reduction of 
the time required for the trap operation diagnosis, the time from the initiation of the diagnosis to 
the determination of the improving measure can be further effectively reduced. 

[0180] [24] The twenty fourth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0181] inputting means for receiving, from a trap diagnotor and a leakage diagnotor, inputs result 
of a trap operation diagnosis performed by this trap diagnotor for diagnosing operational 
conditions of a plurality of evaluation target steam traps in a client's evaluation target system, 
result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing leakage of 
fluid from respective portions of a part of an evaluation target piping in the evaluation target 
system and receiving also evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; 

[0182] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating also, 
based on the result of the fluid leakage diagnosis and the evaluation amount ratio information 
inputted to the inputting means, a deduced value of a total fluid leakage loss amount obtained by 
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aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid. 



[0183] That is, according to the aggregating system relating to the twenty fourth characterizing 
feature (see FIG. 18), the comprehensive or comparative judgment on and between the economic 
advantage obtained through reduction in the trap-passed steam loss by replacement/repair of the 
steam traps and the economic advantage obtained through reduction in the fluid leakage loss by 
repair of leaking portions can be readily effected, based on the calculation results (i.e. the total 
trap-passed steam loss amount and the deduced value of the total fluid leakage loss amount for 
each type of fluid). And, based on this judgment, it is possible to easily make accurate and 
appropriate determination of the most effective improving measure for comprehensive cost 
saving of the system allowable under the circumstance, 

[0184] That is, in this respect, the twenty fourth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0185] Further, in the aggregating system of the twenty fourth characterizing feature, if the 
calculations of the total trap-passed steam loss amount and the deduced value of the total fluid 
leakage loss amount for each fluid type are automatically effected by the calculating means 
included in the system, the following advantages will be obtained. Namely, these will alleviate 
the troubles of calculations based on the diagnosis results. Regarding the inputs of the respective 
diagnosis results also, the diagnosis results can be readily inputted to the inputting means 
through inputs from the trap diagnotor and the leakage diagnotor, whereby the trouble of 
inputting operation can also be alleviated, 

[0186] Moreover, the fluid leakage diagnosis using the leakage diagnotor can be made only on a 
part of the evaluation target piping. Therefore, the operational load and time required for the 
fluid leakage diagnosis can be effectively reduced. And, through the automization of these 
calculations and the improved efficiency of inputs and the reduction of the time required for the 
fluid leakage diagnosis, the time from the initiation of the diagnosis to the determination of the 
improving measure can be further effectively reduced. 
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[0187] [25] The twenty fifth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0188] inputting means for receiving, from a trap diagnotor and a leakage diagnotor, inputs result 
of a trap operation diagnosis performed by this trap diagnotor for diagnosing operational 
conditions of a plurality of evaluation target steam, traps in a client's evaluation target system, 
result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing leakage of 
fluid from respective portions of a part of an evaluation target piping in the evaluation target 
system and receiving also evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; 

[0189] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating also, 
based on the result of the fluid leakage diagnosis and the evaluation amount ratio information 
inputted to the inputting means, a deduced value of a total fluid leakage loss amount obtained by 
aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid; and 

[0190] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a deduced value of a total fluid leakage loss amount for steam included in the deduced 
value of the total fluid leakage loss amount for each fluid type and the trap-passed steam loss 
amount. 

[0191] That is, according to the aggregating system relating to the twenty fifth characterizing 
feature (see FIG. 19), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of the steam piping can be readily 
made, based on the calculation results (i.e. the deduced value of the total fluid leakage loss 
amount from which the deduced value of the total fluid leakage loss amount for steam has been 
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subtracted, the deduced value of a total fluid leakage loss amount for each type of fluid and the 
sum total steam loss amount) of the calculating means. And, based on this judgment, it is 
possible to easily make accurate and appropriate determination of the most effective improving 
measure for comprehensive cost saving of the system allowable under the circumstance. 

[0192] That is, in this respect, the twenty fifth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0193] Further, in the aggregating system of the twenty fifth characterizing feature, if the 
calculations of the total trap-passed steam loss amount, the deduced value of the total fluid 
leakage loss amount for each fluid type and the sum total steam loss amount are automatically 
effected by the calculating means included in the system, the following advantages will be 
obtained, Namely, these will alleviate the troubles of calculations based on the diagnosis results. 
Regarding the inputs of the respective diagnosis results also, the diagnosis results can be readily 
inputted to the inputting means through inputs from the trap diagnotor and the leakage diagnotor, 
whereby the trouble of inputting operation can also be alleviated. 

[0194] Moreover, the fluid leakage diagnosis using the leakage diagnotor can be made only on a 
part of the evaluation target piping. Therefore, the operational load and time required for the 
fluid leakage diagnosis can be effectively reduced. And, through the automization of these 
calculations and the improved efficiency of inputs and the reduction of the time required for the 
fluid leakage diagnosis, the time from the initiation of the diagnosis to the determination of the 
improving measure can be further effectively reduced, 

[0195] [26] The twenty sixth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0196] inputting means for receiving, from a trap diagnotor and a leakage diagnotor, inputs result 
of a trap operation diagnosis performed by this trap diagnotor for diagnosing operational 
conditions of a plurality of evaluation target steam traps in a client's evaluation target system, 
result of a fluid leakage diagnosis performed by this leakage diagnotor for diagnosing leakage of 
fluid from respective portions of a part of an evaluation target piping in the evaluation target 
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system and receiving also evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; 

[0197] said inputting means receiving also a total receiving steam amount and a total necessary 
steam amount of the target system or a total unknown steam amount which is a difference 
between the total receiving steam amount and the total necessary steam amount; 

[0198] calculating means for calculating, based on the result of the trap operation diagnosis 
inputted to the inputting means, a total trap-passed steam loss amount obtained by aggregating 
trap-passed steam loss amounts for all the evaluation target steam traps and calculating, based on 
the result of the fluid leakage diagnosis and the evaluation amount ratio information inputted to 
the inputting means, a deduced value of a total fluid leakage loss amount obtained by 
aggregating fluid leakage loss amounts from the respective portions of the piping for each type 
of fluid; and 

[0199] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a deduced value of a total fluid leakage loss amount for steam included in the deduced 
value of the total fluid leakage loss amount for each fluid type and the trap-passed steam loss 
amount and calculating, based on the total receiving steam amount and the total necessary steam 
amount or the total unknown steam amount, a ratio occupied of the sum total steam loss amount 
relative to the total unknown steam amount which is a difference between said total receiving 
steam amount and said total necessary steam amount, as an improvable unknown steam ratio, 

[0200] That is, according to the aggregating system relating to the twenty sixth characterizing 
feature (see FIG. 20), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of the non-steam piping can be 
readily made, based on the calculation results (i.e. the deduced value of the total fluid leakage 
loss amount for each fluid type from which the deduced value of the total fluid leakage loss 
amount for steam has been subtracted, the sum total steam loss amount and the improvable 
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unknown steam ratio) of the calculating means. And, based on this judgment, it is possible to 
easily make accurate and appropriate determination of the most effective improving measure for 
comprehensive cost saving of the system allowable under the circumstance, 

[0201] That is, in this respect, the twenty sixth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0202] Further, in the aggregating system of the twenty sixth characterizing feature, if the 
calculations of the total trap-passed steam loss amount, the deduced value of the total fluid 
leakage loss amount for each fluid type, the sum total steam loss amount and the improvable 
unknown steam ratio are automatically effected by the calculating means included in the system, 
the following advantages will be obtained. Namely, these will alleviate the troubles of 
calculations based on the diagnosis results. Regarding the inputs of the respective diagnosis 
results also, the diagnosis results can be readily inputted to the inputting means through inputs 
from the trap diagnotor and the leakage diagnotor, whereby the trouble of inputting operation can 
also be alleviated. 

[0203] Moreover, the fluid leakage diagnosis using the leakage diagnotor can be made only on a 
part of the evaluation target piping, Therefore, the operational load and time required for the 
fluid leakage diagnosis can be effectively reduced. And, through the automization of these 
calculations and the improved efficiency of inputs and the reduction of the time required for the 
fluid leakage diagnosis, the time from the initiation of the diagnosis to the determination of the 
improving measure can be further effectively reduced, 

[0204] [27] The twenty seventh characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising; 

[0205] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by the 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
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evaluation target piping in the evaluation target system and receiving also information relating to 
a ratio between the number of said plurality of stream traps selected and the total number of the 
evaluation target steam traps and evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; and 

[0206] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
and the evaluation amount ratio information inputted to the inputting means, a deduced value of 
a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts from the 
respective portions of the piping for each type of fluid. 

[0207] That is, according to the aggregating system relating to the twenty seventh characterizing 
feature (see FIG, 21), the comprehensive or comparative judgment on and between the economic 
advantage obtained through reduction of trap-passed steam loss by replacement/repair of the 
steam traps and the reduction in the steam-related fluid leakage loss by repair of the steam piping 
(that is, the economic advantage obtained through reduction in the sum total steam loss amount) 
can be readily effected, based on the calculation results (i,e> the deduced value of total fluid 
leakage loss amount and the deduced value of the total fluid leakage for each type of fluid) of the 
calculating means. And, based on this judgment, it is possible to easily make accurate and 
appropriate determination of the most effective improving measure for comprehensive cost 
saving of the system allowable under the circumstance. 

[0208] That is, in this respect, the twenty seventh characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0209] Further, in the aggregating system of the twenty seventh characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount and the deduced 
value of the total fluid leakage loss amount for each fluid type are automatically effected by the 
calculating means included in the system, the following advantages will be obtained. Namely, 
these will alleviate the troubles of calculations based on the diagnosis results. Regarding the 
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inputs of the respective diagnosis results also, tlie diagnosis results can be readily inputted to the 
inputting means through inputs from the trap diagnotor and the leakage diagnotor, whereby the 
trouble of inputting operation can also be alleviated. 

[0210] Moreover, the operation diagnosis using the trap diagnotor can be made only on some 
stream traps of the evaluation target steam traps in the target system. Therefore, the operational 
load and time required for the trap operation diagnosis can be effectively reduced. And, the fluid 
leakage diagnosis using the leakage diagnotor can be made only on a part of the evaluation target 
piping. Therefore, the operational load and time required for the fluid leakage diagnosis can be 
effectively reduced. And, through the automization of these calculations and the improved 
efficiency of inputs and the reduction of the time required respectively for the trap operation 
diagnosis and the fluid leakage diagnosis, the time from the initiation of the diagnoses to the 
determination of the improving measure can be further effectively reduced. 

[0211] [28] The twenty eighth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0212] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by this 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
evaluation target piping in the evaluation target system and receiving also information relating to 
a ratio between the number of said plurality of stream traps selected and the total number of the 
evaluation target steam traps and evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; 

[0213] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
and the evaluation amount ratio information inputted to the inputting means, a deduced value of 
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a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts from the 
respective portions of the piping for each type of fluid; and 

[0214] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a deduced value of a total fluid leakage loss amount for steam included in the deduced 
value of the total fluid leakage loss amount for each type of fluid and the deduced value of the 
total trap-passed steam loss amount. 

[0215] That is, according to the aggregating system relating to the twenty eighth characterizing 
feature (see FIG. 22), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, ie« reduction of trap- 
passed steam loss by replacing/repairing the steam traps and the reduction in the steam-related 
fluid leakage loss obtained by repairing of the leaking portions in the steam piping (that is, the 
economic advantage obtained through reduction in the sum total steam loss amount) and the 
fluid-related economic advantage obtained through reduction in non-steam fluid leakage loss by 
repairing non-steam fluid piping can be readily made, based on the calculation results (i.e. the 
deduced value of the total fluid leakage loss amount for each type of fluid from which the 
deduced value of the total fluid leakage loss amount for steam has been subtracted and the sum 
total steam loss amount) of the calculating means. And, based on this judgment, it is possible to 
easily make accurate and appropriate determination of the most effective improving measure for 
comprehensive cost saving of the system allowable under the circumstance. 

[0216] That is, in this respect, the twenty eighth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 

[0217] Further, in the aggregating system of the twenty eighth characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount, the deduced value 
of the total fluid leakage loss amount for each fluid type and the sum total steam loss amount are 
automatically effected by the calculating means included in the system, the following advantages 
will be obtained. Namely, these will alleviate the troubles of calculations based on the diagnosis 
results. Regarding the inputs of the respective diagnosis results also, the diagnosis results can be 
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readily inputted to the inputting means through inputs from the trap diagnotor and the leakage 
diagnotor, whereby the trouble of inputting operation can also be alleviated. 

[0218] Moreover, the operation diagnosis using the trap diagnotor can be made only on some 
stream traps of the evaluation target steam traps in the target system. Therefore, the operational 
load and time required for the trap operation diagnosis can be effectively reduced. And, the fluid 
leakage diagnosis using the leakage diagnotor can be made only on a part of the evaluation target 
piping. Therefore, the operational load and time required for the fluid leakage diagnosis can be 
effectively reduced. And, through the automization of these calculations and the improved 
efficiency of inputs and the reduction of the time required respectively for the trap operation 
diagnosis and the fluid leakage diagnosis, the time from the initiation of the diagnosis to the 
determination of the improving measure can be further effectively reduced. 

[0219] [29] The twenty ninth characterizing feature of the present invention relates to an 
aggregating system for system diagnosis, comprising: 

[0220] inputting means for receiving, from a trap diagnotor, result of a trap operation diagnosis 
performed by this trap diagnotor for diagnosing operational conditions of some steam traps 
selected from a plurality of evaluation target steam traps in a client's evaluation target system, 
and receiving, from a leakage diagnotor, result of a fluid leakage diagnosis performed by this 
leakage diagnotor for diagnosing leakage of fluid from respective portions of a part of an 
evaluation target piping in the evaluation target system and receiving also information relating to 
a ratio between the number of said plurality of stream traps selected and the total number of the 
evaluation target steam traps and evaluation amount ratio information between said part of the 
evaluation target piping and entire evaluation target piping; 

[0221] said inputting means receiving also a total receiving steam amount and a total necessary 
steam amount of the target system or a total unknown steam amount which is a difference 
between the total receiving steam amount and the total necessary steam amount; 

[0222] calculating means for calculating, based on the result of the trap operation diagnosis and 
the number ratio information inputted to the inputting means, a deduced value of a total trap- 
passed steam loss amount obtained by aggregating trap-passed steam loss amounts for all the 
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evaluation target steam traps and calculating, based on the result of the fluid leakage diagnosis 
and the evaluation amount ratio information inputted to the inputting means, a deduced value of 
a total fluid leakage loss amount obtained by aggregating fluid leakage loss amounts from the 
respective portions of the piping for each type of fluid; and 

[0223] said calculating means calculating also a sum total steam loss amount obtained by adding 
together a deduced value of a total fluid leakage loss amount for steam included in the deduced 
value of the total fluid leakage loss amount for each fluid type and the trap-passed steam loss 
amount and calculating, based on the total receiving steam amount and the total necessary steam 
amount or the total unknown steam amount inputted to the inputting means, a ratio of the sum 
total steam loss amount relative to the total unknown steam amount which is a difference 
between said total receiving steam amount and said total necessary steam amount, as an 
improvable unknown steam ratio, 

[0224] That is, according to the aggregating system relating to the twenty ninth characterizing 
feature (see FIG, 23), the comprehensive or comparative judgment on and between the steam- 
related comprehensive economic advantage obtained by the two factors, i.e. reduction of trap- 
passed steam loss by replacement/repair of the steam traps and the reduction in the steam-related 
fluid leakage loss by repair of the steam piping (that is, the economic advantage obtained through 
reduction in the sum total steam loss amount) and the fluid-related economic advantage obtained 
through reduction in non-steam fluid leakage loss by repair of leaking portions in the non-stream 
piping can be readily effected, based on the calculation results (i.e. the deduced value of the total 
fluid leakage loss amount from which the deduced value of the total fluid leakage loss amount 
for steam has been subtracted and the improvable unknown steam ratio) of the calculating 
means. And, based on this judgment, it is possible to easily make accurate and appropriate 
determination of the most effective improving measure for comprehensive cost saving of the 
system allowable under the circumstance. 

[0225] That is, in this respect, the twenty ninth characterizing feature provides an aggregating 
system for system diagnosis extremely effective for achieving comprehensive and effective 
system cost saving. 
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[0226] Further, in the aggregating system of the twenty ninth characterizing feature, if the 
calculations of the deduced value of the total trap-passed steam loss amount, the deduced value 
of the total fluid leakage loss amount for each fluid type, the sum total steam loss amount and the 
improvable unknown steam ratio are automatically effected by the calculating means included in 
the system, the following advantages will be obtained. Namely, these will alleviate the troubles 
of calculations based on the diagnosis results. Regarding the inputs of the respective diagnosis 
results also, the diagnosis results can be readily inputted to the inputting means through inputs 
from the trap diagnotor and the leakage diagnotor, whereby the trouble of inputting operation can 
also be alleviated. 

[0227] Moreover, the operation diagnosis using the trap diagnotor can be made only on some 
stream traps of the evaluation target steam traps in the target system. Therefore, the operational 
load and time required for the trap operation diagnosis can be effectively reduced. And, the fluid 
leakage diagnosis using the leakage diagnotor can be made only on a part of the evaluation target 
piping. Therefore, the operational load and time required for the fluid leakage diagnosis can be 
effectively reduced. And, through the automization of these calculations and the improved 
efficiency of inputs and the reduction of the time required respectively for the trap operation 
diagnosis and the fluid leakage diagnosis, the time from the initiation of the diagnoses to the 
determination of the improving measure can be further effectively reduced. 

[0228] Incidentally, like the system diagnosing method relating to the first characterizing feature, 
in implementing the system operating method relating to the fifth through seventeenth 
characterizing features and the aggregating system relating to the eighteenth through twenty 
ninth characterizing features, preferably, the fluid leakage diagnosis for diagnosing leakage of 
fluid from respective portions of an evaluation target piping in the evaluation target system 
should be performed for each and every leakage, i.e. fluid leakage from a joint or valve 
incorporated in the middle of the piping or fluid leakage from the pipe body per se as well as for 
fluid leakage from a device to which the pining is connected. However, in certain cases, the 
diagnosis can be performed in the form a simplified fluid leakage diagnosis, for only one of them 
(e.g. fluid leakage from the pipe). 
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[0229] Further, in the system operating method relating to the fifth through seventeenth 
characterizing features and the aggregating system relating to the eighteenth through twenty 
ninth characterizing features, the trap-passed steam loss refers to loss of steam undesirably 
discharged to the outside as a result of its passage through the steam trap due mainly to the 
operational defect of the steam trap. Preferably, a trap-passed steam loss amount difference due 
to a type difference between the existing stream trap and a steam trap recommended for its 
replacement (trap-passed steam loss amount relating to trap model) should also be treated as a 
trap-passed steam loss, 

[0230] The total fluid leakage loss amount for each type of fluid is not limited to a total fluid 
leakage loss amount for each of a plurality of types of fluid, but may be a fluid leakage loss 
amount for one type of fluid alone, depending on the target system. Also, it is not absolutely 
needed for steam to be included in the types of fluid. The fluid can be other types than steam, 

[0231] In their calculations or expressions in the comprehensive evaluation data, the total trap- 
passed steam loss amount (or its deduced value), the total fluid leakage loss amount for each type 
of fluid (or its deduced value) and sum total steam loss amount can be expressed respectively in 
terms of not only a substance amount such as a weight or a volume, but also a monetary 
converted value. 

[0232] Further, the generation of the comprehensive evaluation data by the data generating 
means is not limited to generation of data showing its contents as being printed on a paper sheet, 
but can be generation of data showing its contents on a display device. Also, for showing the 
calculated values by the calculating means or the diagnosis results, the comprehensive evaluation 
data can employ not only numerals or characters, but also graphs, figures, etc. 

[0233] In implementing the aggregating system relating to the eighteenth, twenty first, twenty 
fourth and twenty seventh characterizing features, as an additional means for constituting the 
system, there may be provided a data generating means for generating, based on the calculation 
results of the calculating means, comprehensive evaluation data having contents indicative of at 
least the total trap-passed steam loss amount (or its deduced value) and the total fluid loss 
amount for each type of fluid (or its deduced value). 
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[0234] Further, in implementing the aggregating system relating to the nineteenth, twenty 
second, twenty fifth and twenty eighth characterizing features, as an additional means for 
constituting the system, there may be provided a data generating means for generating, based on 
the calculation results of the calculating means, comprehensive evaluation data having contents 
indicative of at least the total fluid loss amount for each type of fluid (or its deduced value) from 
which the total fluid loss amount for steam has been subtracted and the sum total steam loss 
amount. 

[0235] Similarly, in implementing the aggregating system relating to the twentieth, twenty third, 
twenty sixth and twenty ninth characterizing features, as an additional means for constituting the 
system, there may be provided a data generating means for generating, based on the calculation 
results of the calculating means, comprehensive evaluation data having contents indicative of at 
least the total fluid loss amount for each type of fluid (or its deduced value) from which the total 
fluid loss amount for steam has been subtracted and the improvable unknown steam ratio. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0336] FIG. 1 a view schematically showing an entire construction of a system, 

[0337] FIG. 2 a view showing a trap diagnotor and its usage, 

[0338] FIG, 3 a view showing a leakage diagnotor and its usage, 

[0339] FIG. 4 a block diagram of a diagnosing computer system, 

[0340] FIG. 5 a view showing contents of calculation operations of the diagnosing computer 
system, 

[0341] FIG. 6 a view showing comprehensive evaluation data. 
[0342] FIG, 7 a view showing comprehensive evaluation data, 
[03431 FIG. 8 a view showing comprehensive evaluation data, 
[0344] FIG. 9 a view showing comprehensive evaluation data, 
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T03451 FIG, 10 a view showing comprehensive evaluation data, 
[0346] FIG, 1 1 a view showing comprehensive evaluation data, 

[0347] FIG, 12 a block diagram of an aggregating system showing a further embodiment 
[0348] FIG, 13 a block diagram of an aggregating system showing a further embodiment. 
[03491 FIG. 14 a block diagram of an aggregating system showing a further embodiment. 
[0350] FIG, 15 a block diagram of an aggregating system showing a further embodiment, 
[03511 FIG. 16 a block diagram of an aggregating system showing a further embodiment. 
[03521 FIG. 17 a block diagram of an aggregating system showing a further embodiment. 
[03531 FIG. 18 a block diagram of an aggregating system showing a further embodiment, 
[0354] FIG, 19 a block diagram of an aggregating system showing a further embodiment 
[03551 FIG. 20 a block diagram of an aggregating system showing a further embodiment 
[0356] FIG. 21 a block diagram of an aggregating system showing a further embodiment 
T0357] FIG. 22 a block diagram of an aggregating system showing a further embodiment 
T0358] FIG, 23 a block diagram of an aggregating system showing a further embodiment. 
DESCRIPTION OF REFERENCE MARKS 
[0359] 1 target system 
[0360] 2 evaluation target steam traps 
T0361] 2a some steam traps 
[03621 3 evaluation target piping (steam) 

[0363] 3a piping portion [0364] 5 evaluation target piping (compressed air) 
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[0365] 5a piping portion 

[0366] 6 evaluation target piping (nitrogen gas) 

[03671 6a piping portion 

[0368] 8 trap diagnotor 

[0369] 1 1 aggregating system (diagnosing computer system) 

f03701 12 leakage diagnotor 

[0371] D comprehensive evaluation data 

[0372] Kts improvable unknown steam ratio 

[03731 qt steam loss amount due to trap passage (trap defect) 

[0374] .DELTA, qt' steam loss amount due to trap passage (trap type) 

[0375] qs fluid loss amount due to leakage (steam) 

[03761 qp fluid loss amount due to leakage (compressed air) 

T03771 qn fluid loss amount due to leakage (nitrogen gas) 

[0378] Qt" total trap-passed steam loss amount (sum total) 

[0379] Qt trap-passed steam loss amount (trap defect) 

[03801 Qs total fluid leakage loss amount for each type of fluid (steam), 

[03811 Op total fluid leakage loss amount for each type of fluid (compressed air), 

[03821 On total fluid leakage loss amount for each type of fluid (nitrogen gas), 

[03831 Qts sum total steam loss amount 

[03841 Ql total receiving steam amount 
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[0385] 0° total necessary steam amount 
[0386] Qx total unknown steam amount 
r0387] RT number ratio information 

[03881 RV evaluation amount ratio information (valve number ratio) 
[0389] RX evaluation amount ratio information (piping amount ratio) 
[03901 RY evaluation amount ratio information (piping amount ratio) 
[03911 SI inputting means 
T03921 S2 calculating means 
[03931 S3 data generating means 
BEST MODE OF EMBODYING THE INVENTION 
DETAILED DESCRIPTION OF THE INVENTION 

[0236] In FIG, 1 3 numeral 1 denotes a large-scale system such as a chemical plant, using many 
steam traps 2. Numeral 3 denotes a steam piping (shown with solid line) installed in the system. 
Numeral 4 denotes a steam-using apparatus to which the steam piping 3 is connected. At 
respective positions of this steam piping 3, there are mounted the steam traps 2 in connection 
with the piping and the steam-using apparatus 4. Further, this system 1 uses compressed air and 
nitrogen gas, in addition to steam. Hence, numeral 5 denotes a compressed air piping (denoted 
with dot line), numeral 6 denotes a nitrogen gas piping (denoted with two-dotted line), and 
numeral 7 denotes a piping- connected apparatus to which the compressed air pining 5 and the 
nitrogen gas piping 6 are to be connected, respectively. Each of the piping 3, 5, 6 incorporates a 
number of joints for pipe connections/branching and a number of valves for opening/closing or 
switching over the pipes. 

[0237] For the purpose of comprehensive improvement of the above-described system 1, an 
attendant person of a maker who makes/sells the system components and also installs/maintains 
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the system offers to the client of the system to conduct a preliminary system diagnosis limited to 
one day of diagnosis and discusses with the client about contents, the date, etc, of the diagnosis 
and which of areas la-Id in the system 1 should be selected as diagnosis target areas. Then, on 
the date of diagnosis decided in the discussion, the maker person in charge sends a required 
number of diagnosing persons to the target system 1 and effect a plurality of diagnosis, in a 
batch, ie, at one time, on that date of diagnosis, 

[0238] Incidentally, in this embodiment, it is assumed that as the result of the discussion with the 
client, four kinds of diagnosis are to be effected, namely, a tap operation diagnosis for 
diagnosing operational conditions of a plurality of steam traps in the target system 1, a fluid 
leakage diagnosis for diagnosing fluid leakage, if any, from respective portions of the piping, of 
the evaluation target piping in the target system 1, a system improvement diagnosis for 
diagnosing need or no need of system improvement in any system construction of the target 
system 1, and a maintenance improvement diagnosis for diagnosing need or no need of 
improvement in a maintenance method currently adopted by the target system 1. It is also 
assumed that in the trap operation diagnosis, all stream traps 2 in the target system 1 are set as 
evaluation target steam traps and in the fluid leakage diagnosis the steam piping 3, the 
compressed air piping 5 and the nitrogen gas piping 6 are set respectively as evaluation target 
piping. 

[0239] Further, in this embodiment, in effecting the fluid leakage diagnosis, it is assumed that 
regarding the steam piping 3 having a greater number of pipes in particular, a simplified 
diagnosis for diagnosing steam leak from bypass pipes incorporated in bypass circuit for the 
steam traps 2 is to be effected. And, it is also assumed that for the compressed air piping 5 and 
the nitrogen gas piping 6, leaks, if any, from the joints or valves or the pipes per se, and from the 
piping-connected apparatus 7 are to be diagnosed, respectively. 

[0240] FIG. 2 shows a portable trap diagnotor 8 for use in the trap operation diagnosis. Mark 8A 
denotes a diagnotor body, mark 8B denotes a detector to be cable-connected to the diagnotor 
body 8A. The diagnotor body 8A includes a display section 9 for displaying inputted contents, 
diagnosis results, etc and various kinds of keys 10, 
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[0241] For diagnosing operational conditions of the steam traps 2 using this trap diagnotor 8, the 
diagnosing attendant confirms, the type, diameter and the date of diagnosis for each steam trap 2 
and input these confirmed data, together with an installed location, a serial number and date of 
diagnosis of the trap, to the trap diagnotor 8 by operating the keys 10. Then, by placing a 
detecting end 8a of the detector 8B in contact with each predetermined portion of the steam trap 
2, a surface temperature and vibration (vibration intensity in ultrasonic range) of the steam trap 2 
are detected. 

[0242] With the above- described detection operation, a calculating section incorporated in the 
diagnotor body 8A calculates a used steam pressure of the steam trap 2 based on the detected 
value of the surface temperature and calculates a trap-passed steam loss amount qt (in this 
embodiment, mass flow amount per unit time) due to a malfunctioning of the steam trap 2, by 
correlating the calculated used steam pressure and the detected value of vibration with a steam 
loss amount (so-called, steam leakage amount of steam trap) due to vibration and trap passage 
related to a pre-inputted steam pressure. And, in this calculation, it is judged whether the 
operation of the steam trap 2 is good or poor. And, the result of this calculation/judgment is 
stored in a storage section of the diagnotor body 8A, together with respective inputs of the serial 
number, the model, the diameter, the usage of the steam trap. 

[0243] However, in case some or all of the input items such as the confirmed data, date of 
diagnosis have been downloaded in advance from e.g. a client's side managing computer- system 
or a maker's side diagnosing computer system to the diagnotor 8, it is not needed to input these 
data again and at the time of the operation diagnosis of each stream tap 2, only confirmation of 
these pre-inputted items is needed. 

[0244] After a series of condition diagnoses of the plurality of steam traps 2, the 
calculation/detection results, detected values and the input items including confirmed items of 
the mode, usage or the like for the respective steam traps 2 which are all stored in the storage 
section of the diagnotor body 8A, will be inputted, as result of the trap operation diagnosis, to the 
diagnosing computer system 11, by connecting the diagnotor 8 to the diagnosing computer 
system 11 (via wired or wireless connection). 
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[0245] FIG. 3 shows a portable leakage diagnotor 12 for use in the fluid leakage diagnosis. At a 
leading end of the gun-shaped diagnotor 12, there are disposed a microphone 13 and an optical 
beam source 14 for detecting generated ultrasonic wave at a fluid leaking point. At a rear end of 
the diagnotor 12, there are provided a display section 15 for displaying inputted contents, 
diagnosis results, etc. and various keys 16. This diagnotor 12 further includes an earphone 17 for 
outputting a detection sound which is an audible sound converted from the detected ultrasonic 
wave from the microphone 13. 

[0246] For diagnosing fluid leakage from the respective piping portions (e.g. piping, joints, 
valves, piping-connected apparatuses) using this leakage diagnotor 12, as shown in FIG, 3, the 
diagnosing attendant will orient the leading end of the diagnotor 12 toward a detection target 
portion and while visually confirming an irradiated point p of the optical beam from the optical 
beam source 14, the attendant will gradually change the orientation of the leading end of the 
diagnotor 12. And, for each orientation displayed in the display section 15, a leaking point, if 
any, is detected, based on a detection value (sound pressure) of ultrasonic wave and a detection 
sound outputted from the earphone 17 for each orientation. 

[0247] And, if a leaking point is discovered by this detection operation, by an operation of the 
key 16, storage of information regarding this leaking point is instructed to the calculating section 
of the diagnotor 12 and for respective items of distance, type and direction, calculating 
conditions for fluid leakage amount for that leaking point are inputted by operations of the keys 
16. 

[0248] In the above-described items of the calculation conditions, the distance mans a distance 
between the leaking point and the diagnotor 12, the type means a type of the leaking point such 
as a pipe, a valve, a joint, etc. and the direction means detection direction of the ultrasonic wave 
for the leaking point and the fluid means type of leaking fluid, respectively. 

[0249] Upon input of the calculation conditions, then, based on these calculation conditions and 
the ultrasonic wave detection value, the calculating section of the diagnotor 12 calculates a fluid 
loss amount q due to the leakage at the leaking point (in this case, the weight flow amount per 
unit time for the seam loss amount qs and a volume flow amount per unit time for the loss 
amounts qp, qn for the compressed air and the nitrogen gas, respectively). And, these calculation 
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results are stored in the storage section of the diagnotor 1, together with the ultrasonic wave 
detection value, the calculation conditions, as well as e.g, the position information, diagnosis 
date inputted separately to the diagnotor 12. 

[0250] Like the above- described case of the trap condition diagnosis, after a series of leakage 
diagnoses for respective piping portions, by connecting the diagnotor 12 shown in FIG. 3 to the 
diagnosing computer system 1 1 (via wired or wireless connection), the calculation results, the 
detected values, the calculation conditions etc stored in the storage section of the diagnotor 12 
for each leaking point, are inputted as a result of fluid leakage diagnosis, to the diagnosing 
computer system 1 1 4 

[0251] Incidentally, in the case of a method adopted in this embodiment, while all the stream 
traps 2 included in the target system 1 are set as the evaluation target steam traps, in the trap 
operation diagnosis, the operation diagnosis by the trap diagnotor 8 is conducted only on some 
stream traps (specifically, steam traps 2a included in a representative area la decided through the 
discussion with the client) of the evaluation target steam traps. Then, based on the result of this 
diagnosis, the operational conditions of all the evaluation target steam traps (in this case, all of 
the steam traps 2 of the target system 1) will be evaluated by way of deduction. 

[0252] Also, while all of the steam piping 3, the compressed air piping 5 and the nitrogen gas 
piping 6 in the target system 1 are set as the evaluation target piping, in the fluid leakage 
diagnosis, the leakage diagnosis by the leakage diagnotor 12 is conducted only on some piping 
portions (specifically, piping portions 3a, 4a, 5a included in the representative area la decided 
through the discussion with the client) of the respective evaluation target piping 3, 5, 6. Then, 
based on the result of this diagnosis, the fluid leakage condition of each entire evaluation target 
piping 3, 4, 5 (in this case, each of entirety of the steam piping 3, the compressed air piping 4 and 
the nitrogen gas piping 6) will be evaluated by way of deduction. 

[0253] On the other hand, for the system improvement diagnosis, with reference to a data source 
document relating to the system construction provided from the client), the diagnosing attendant 
inspects each system construction in the target system 1 on the day of diagnosis and diagnoses 
any inappropriateness in the existing system in view of obsolescence of the existing system 
construction and the current operational conditions thereof Regarding the maintenance 
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improvement diagnosis also, with reference to a data source document relating to the presently 
adopted maintenance method provided from the client, the diagnosing attendant will inspect the 
target system 1 in the respect of its maintenance aspect and diagnose any inappropriateness in the 
present maintenance system in view of obsolescence of the existing system construction and the 
current operational conditions, 

[0254] Incidentally, though may vary depending on the system, some examples of the system 
construction subjected to the system improvement diagnosis include a stream depressurizing 
construction for rendering high-pressure steam into low-pressure steam, a processing 
construction such as stream drain or exhaust steam processing construction, water draining 
construction for an oil tank. Some examples of the maintenance operations are an inspection of 
corrosion in the piping or legs of a tank, axis alignment for a rotary device such as a steam 
turbine. 

[0255] Upon completion of the operation diagnosis by the trap diagnotor 8 on the steam traps 2a 
("representative steam traps" hereinafter) included in the representative area la of the target 
system 1, as described hereinbefore, the stored information (e,g< the calculation/judgment result, 
detection value, input items including type, usage, etc. including the confirmed items) relating to 
each representative steam trap 2a and stored in the storage section of the trap diagnotor 8 are 
inputted to the diagnosing computer system 1 1 . Also, upon completion of the leakage diagnosis 
using the leakage diagnotor 12 on the piping portions 3a, 5a, 6a ("representative piping portions" 
hereinafter) of the stream piping 3, the compressed air piping 5 and the nitrogen gas piping 6 
included in the target system 1, the stored information (e,g. the calculation/judgment result, 
detection value, calculation conditions) relating to each leaking point and stored in the storage 
section of the leakage diagnotor 12 are inputted to the diagnosing computer system 11. In 
addition to the inputs from these diagnotors 8, 12, based on the data source documents provided 
from the client, the total number T of steam traps in the target system 1 (that is, the number of all 
the evaluation target steam traps in this embodiment), the number of bypass valves V included in 
the entire steam piping 3 of the target system 1, the number of the bypass valves Va included in 
the representative piping portion 3a, entire piping amounts X, Y in the target system 1 for each 
of the compressed air piping 5 and the nitrogen gas piping 6, and piping amounts Xa, Ya of the 
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representative piping portions 5a, 6a are also inputted to the diagnosing computer system 1 by 
way of e.g. keyboard operations. 

[0256] Further, also based on the data source documents provided from the client, a total 
receiving steam amount Qi and a total necessary steam amount Qo for the entire target system 1 
are also inputted to the diagnosing computer system 1 by way of e.g. keyboard operations. 

[0257] The total receiving steam amount Qi (see FIG. 7) is a sum of a an amount qil of steam 
supplied to the target system 1 produced by a boiler or by using exhaust heat in the target system 
1 or via a piping from a separate system and amounts of steam qi2, qi3 to be reused in a low- 
pressure line from flash steam generated from high-pressure steam drains. The total necessary 
steam amount Qo is a sum of theoretical used amounts qol-qo4 of the steam-using apparatuses 4. 
Namely, a value Qx (=Qi-Qo) obtained by subtracting the total necessary steam amount Qo from 
the total receiving steam amount Qi means a total amount of steam qxl through qx 4 (unknown 
steam amount) lost in some manner in the target system 1. Incidentally, qml through qm3 
respectively indicate the amounts of steam supplied to the low-pressure line. 

[0258] On the other hand, in the system improvement diagnosis, the attendant first inspects each 
system construction of the target system 1. Then, based on the result of this inspection and the 
data source documents provided from the client, any system construction in the existing system 
and needing some improvement will be extracted. Thereafter, the attendant will summarize 
system improvement proposal, an economic advantage obtained by implementing the system 
improvement proposal, costs of implementing the system improvement proposal and input these 
system improvement proposal, economic advantage, implement cost, as result of system 
improvement diagnosis in the form of a predetermined document to the diagnosing computer 
system 1 by way of e.g. keyboard operations. 

[0259] Further, similarly, in the maintenance improvement diagnosis, the attendant first inspects 
the system 1 in the respect of its maintenance. Then, based on the result of this inspection and the 
data source document provided from the client, any existing maintenance method needing some 
improvement will be extracted. Thereafter, the attendant will summary method improvement 
proposal, its economic advantage and implement cost and input these, i.e. the method 
improvement proposal, the economic advantage and the implement cost, as a result of 
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maintenance improvement diagnosis, in the form of a predetermined document to the diagnosing 
computer 1 by way of e.g. keyboard operations, 

[0260] For each of the above-described inputs (receiving step) after the diagnosis, the diagnosing 
computer system 1 1 automatically execute following calculations (a) through (j) according to an 
aggregating program PS in response to an instruction from the maker attendant (calculating 
steps, see FIG. 4 and FIG. 5), 

[0261] (a) Based on the calculation/judgment result for each representative steam trap 2a in the 
diagnosis result inputted from the trap diagnotor 8, there are obtained a total number of 
representative steam traps Ta on which the operation diagnosis has been conducted and a number 
of defective traps Tx included in the representative steam traps 2a, Based on this, there is 
obtained a ratio of the defective traps relative to the representative steam traps 2a as a trap defect 
ratio KL 

[0262] (b) Based on the calculation/judgment result for each representative steam trap 2a in the 
diagnosis result inputted from the trap diagnotor 8, there is calculated a sub total value .SIGMA, 
qt obtained by aggregating trap-passed steam loss amounts qt due to trap defects for all the 
representative steam traps 2a (that is, a trap-passed steam loss sub total due to the trap defect for 
all the representative steam traps 2a). Also, by multiplying this sub total value .SIGMA, qt with a 
unit price of steam pre-inputted, there is obtained a monetary converted value M.SIGMA.qt of 
the trap-passed steam loss sub total. SIGMA.qt due to trap defect. Incidentally, in the instant case, 
for each monetary converted value, a monetary converted value for one year will be calculated, 
(c) Based on the calculation/judgment result for each representative steam trap 2a in the 
diagnosis result inputted from the trap diagnotor 8 and the model and usage of each 
representative steam trap 2a 5 there are calculated numbers Tal, Ta2 . . . for respective models of 
the representative steam traps 2a and also trap defect ratios Ktl, Kt2 . . , for each usage and each 
model. Further, for the monetary converted value M .SIGMA, qt of the trap-passed steam loss 
sub total .SIGMA, qt, there are obtained classified values M .SIGMA.qtl, M .SIGMA.qt2 ... for 
each usage and each model. 

[0263] (d) Based on the total steam trap number T of the target system 1 separated inputted by 
e.g. a keyboard operation, a ratio of the representative steam traps 2a relative to all steam traps 2 
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in the target system 1 is calculated as a simulation number ratio .alpha.. Then, by multiplying a 
reciprocal of this simulation number ratio .alpha, with the trap-passed steam loss sub total 
.SIGMA.qt, there are obtained a deduced value of the total trap-passed steam loss amount Qt (i.e. 
the value obtained by aggregating the trap-passed steam loss amounts qt due to the trap defect for 
all the steam traps 2 in the target system 1) and its monetary converted value MQt as well 

[0264] That is to say, based on the diagnosis result inputted from the trap diagnotor 8 and 
relating to the representative steam traps 2a and also the total steam trap number T separately 
inputted as a trap number ratio information RT, there are deductively calculated the total trap- 
passed steam loss amount Qt due to trap defect and its monetary converted value MQt for all the 
steam traps 2 (i.e. all of the evaluation target steam traps in this case) of the target system L 

[0265] (e) Based on the model information of each representative steam trap 2a in the diagnosis 
result inputted from the trap diagnotor 8 and the pre-inputted trap model information, there is 
calculated a difference .DELTA.qt' of trap-passed steam amounts under normal trap operational 
conditions between the existing representative steam trap 2a and a steam trap recommended for 
its replacement. Further, a sub total value .SIGMA, .DELTA, qt' obtained by aggregating such 
differences .DELTA.qt 1 for all the representative steam traps 2a is calculated (that is, a trap- 
passed steam loss sub total relating to trap model). Also, by multiplying this sub total amount 
.SIGMA. .DELTA. qt' by the reciprocal of the simulation number ratio .alpha,, a total trap-passed 
steam loss amount Qt' relating to trap model for all the steam traps 2 of the target system 1 is 
calculated (i.e. a value obtained by aggregating the trap-model relating differences .DELTA, qt 1 
for all the steam traps 2 of the target system 1). And, its monetary converted value MQt' is also 
calculated. 

[0266] That is to say, based on the diagnosis result inputted from the trap diagnotor 8 and 
relating to the representative steam traps 2a and also the total steam trap number T separately 
inputted as the trap number ratio information RT, there are deductively calculated the total trap- 
passed steam loss amount Qt 1 relating to the trap model and its monetary converted value MQt T 
for all the steam traps 2 (i.e. all of the evaluation target steam traps in this case) of the target 
system L 
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[0267] (f) There are calculated a sum total trap-passed steam loss amount Qt" by adding the total 
trap-defect relating trap-passed steam loss amount Qt and the total trap-model relating trap- 
passed steam loss amount Qt' as well as its monetary converted value MQt", 

[0268] (g) Based on the calculation conditions (especially, the fluid item) for each leaking point 
of the diagnosis result inputted from the leakage diagnotor 12, there are obtained leaking portion 
number Ns, Np, Nn for each of the representative piping portion 3a, 5a, 6a of the respective 
piping 3, 5, 6 (that is, the number of leaking portions for each type of fluid of the steam, 
compressed air and the nitrogen gas). Further, based on the leaking portion number Ns relating to 
seam (in this case, this corresponds to the number of the bypass valves in the representative area 
la and from which steam leakage has been detected) and the number of bypass valves Va 
separated inputted by e.g. a keyboard operation and relating to the representative pining portion 
3a in the steam piping 3, a ratio of the steam-leaking valves relative to the bypass valves in the 
representative piping portion 3 a of the steam piping 3 is also calculated as a defective valve ratio 
Kv, 

[0269] (h) Based on the calculation conditions (especially, the fluid item) for each leaking point 
of the diagnosis result inputted from the leakage diagnotor 12, there are calculated sub total 
values .SIGMA.qs, .SIGMA.qp, .SIGMA.qn (i.e. fluid leakage loss sub total for each type of 
fluid of steam, compressed air and nitrogen gas) obtained by aggregating fluid loss amounts q 
(qs, qp, qn) at each leaking point for each of the representative piping portions 3a, 5a, 6a of the 
respective piping 3, 5, 6. Further, by multiplying these fluid leakage loss sub totals .SIGMA.qs, 
«SIGMA.qp, .SIGMA.qn for each fluid type by a unit price of each fluid type, there are also 
obtained monetary converted values M.SIGMA.qs, M.SIGMA.qp, M.SIGMA.qn of the fluid 
leakage loss sub totals .SIGMA.qs, .SIGMA.qp, .SIGMA.qn for each fluid type. 

[0270] (i) Based on the bypass valve number V for the entire steam piping 3 in the target system 
1 separately inputted via e.g. a keyboard and the bypass valve number Va for its representative 
piping portion 3a 5 by multiplying a ratio value of these valve numbers (V/Va) with the fluid 
leakage sub total .SIGMA.qs, there is calculated a deduced value of the total steam leakage loss 
amount Qs (that is, the value obtained by aggregating the steam loss amounts qs due to leakage 
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from the bypass valves for the entire steam piping 3 of the target system 1) as well as its 
monetary converted value MQs, 

[0271] In addition, as to the compressed air piping 5 and the nitrogen gas piping 6 for which 
leakage from their joints, pipes, and piping-connected apparatuses, in addition to the leakage 
from their valves, are to be diagnosed, based on the total piping amounts X, Y of the target 
system 1 and the piping amounts Xa, Ya of the representative piping portions 5a, 6a separately 
inputted also via keyboard operations, by multiplying the fluid leakage loss sub totals 
,SIGMA>qp, ,3IGMA.qn of the compressed air and the nitrogen gas with a ratio value of these 
piping amounts (X/Xa), (Y/Y a), there is calculated a deduced value of a total compressed-air 
leakage loss amount Qp for the entire compressed air piping 5 of the target system 1 (i.e. the 
value obtained by aggregating compressed air loss amounts qp of leakage from respective 
portions of the compressed air piping 5) and there is also calculated a deduced value of a total 
nitrogen-gas leakage loss amount Qn for the entire nitrogen gas piping 6 of the target system 1 
(i.e. the value obtained by aggregating nitrogen gas loss amounts qn of leakage from respective 
portions of the nitrogen gas piping 6). And, their monetary converted values MQp, MQn are also 
calculated. 

[0272] That is to say, based on the diagnosis results for the respective representative piping 
portions 3a, 5a, 6a inputted from the leakage diagnotor 12, the bypass valve number V for the 
entire steam piping 3 and the bypass valve number Va, and the total piping amounts X, Y of the 
target system 1 and the piping amounts Xa, Ya of the representative piping portions 6a, 6a 
thereof, separately inputted as the evaluation amount ratio information RV, RX, RY, there are 
calculated the deduced values of the total fluid leakage loss amounts Qs, Qp, Qn for the 
respective fluid types as well as their monetary converted values MQs, MQp, MQn, 

[0273] (]) Based on the total receiving steam amount Qi and the total necessary steam amount Qo 
for the entire target system 1 separated inputted via e.g. keyboard operations, there are calculated 
a total unknown seam amount Qx as a difference therebetween and its monetary converted value 
MQx. Further, a ratio of the total unknown steam amount Qx relative to the total receiving steam 
amount Qi is calculated as an unknown steam ratio Kx. 
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[0274] Further, there is calculated a sum total steam loss amount Qts (^Qt"+Qs) by adding 
together the sum total trap-passed steam loss amount Qt" (=Qt+Qt') and the total leakage loss 
amount Qs for steam included in the total fluid leakage loss amounts Qs, Qp, Qn for the 
respective fluid types and there is calculated also its monetary converted value MQts. Further, a 
ratio of the sum total steam loss amount Qts relative to the total unknown steam amount Qx is 
calculated as an improvable unknown steam ratio Kts. 

[0275] And, by subtracting the sum total steam loss amount Qts from the total unknown steam 
amount Qx, there is obtained a total basis unknown steam amount Qxx. And, a ratio of the total 
basis unknown steam amount Qxx relative to the amount obtained by subtracting the sum total 
steam loss amount Qts from the total receiving steam amount Qi (i.e. total receiving steam 
amount after the improvement) is obtained as an improved unknown steam ratio Kxx. 

[0276] That is to say, the sum total steam loss amount Qts is the amount of steam loss which can 
be solved by trap replacement and repair of steam leaking portions. Whereas, the total basis 
unknown steam amount Qxx is an amount of steam loss due to evaporation of steam by heat 
discharge, which cannot be solved by such trap replacement or repair of steam leaking portions. 
Therefore, the improvable unknown steam ratio Kts indicates a ratio of the steam loss amount 
which can be solved by trap replacement and repair of steam leaking portions, in the total 
unknown steam amount Qx, 

[0277] In addition to the above-described calculation operations, in response to an instruction 
from the maker attendant, the diagnosing computer system 1 1 automatically carries out a data 
generating operation based on the results of the above-described calculations (a) through (j) and 
the pre-inputted information. In this data generating operation, there is generated comprehensive 
evaluation electronic data D whose contents are displayed as shown in FIGS. 6-1 1 in the form of 
printed paper sheets or on a display unit of the computer system (data generating step). 

[0278] More particularly, this electronic data D, when displayed on printed paper sheets or a 
display screen, includes items of "front page of report" showing the date of diagnoses, an item of 
"steam input/output", an item of "details of unknown steam", an item of "results of trap operation 
diagnosis and fluid leakage diagnosis", an item of "result of system improvement diagnosis", an 
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item of "result of maintenance improvement diagnosis" and an item of "conclusion of diagnoses" 
and these items have contents (k) through (p) as follow. 

[0279] (k) In the item of steam input/output (FIG. 7), there is displayed a table of steam 
input/output showing the respective details of the total receiving steam amount Qi, the total 
necessary steam amount Qo and the total unknown steam amount Qx and relationships among 
them, 

[0280] (1) In the item of the details of unknown steam (FIG. 8), there are shown a column 
showing the unknown steam ratio Kx 5 the total unknown steam amount Qx and its monetary 
converted value MQx, a column showing the sum total steam loss amount Qts and the 
improvable unknown steam ratio Kts and a monetary converted value MQts of the sum total 
steam loss amount Qts as a monetary amount obtained by the improvement and a column 
showing the improved unknown steam ratio Kxx, in the mentioned order. 

[0281] (m) The item of the results of trap operation diagnosis and the fluid leakage diagnosis 
(FIG. 9) is divided into an item of the trap operation diagnosis, an item of the steam piping 
leakage diagnosis and an item of non-steam piping leakage diagnosis. In the item of the trap 
operation diagnosis, there are displayed a column showing the trap defect ratio Kt, the sub total 
of trap-passed steam loss due to trap defect .SIGMA.qs and its monetary converted value M 
, SIGMA, qs, the total number of representative steam traps Ta, the numbers Tal, Ta2 . . . of the 
respective usages and types of the representative steam traps 2a, the trap defect ratios Ktl , Kt2 . ♦ 
. of the respective usages and types of the representative steam traps 2a, itemized values M 
.SIGMA, qsl, M .SIGMA. qs2 ? . . . of the respective usages and types of the representative steam 
traps 2a, and the simulation number ratio .alpha., a column showing the total number of steam 
trap T of the target system 1, the total trap-passed steam loss amount Qt due to trap defect and its 
monetary converted value MQt, the total trap-passed steam loss amount Qt 1 due to trap type and 
its monetary converted value MQt' and the sum total trap-passed steam loss amount Qt" and its 
monetary converted value MQt". 

[0282] And, in the item of the steam piping leakage diagnosis, there are displayed a column 
showing the number of bypass valves installed Va for the representative piping portion 3a of the 
steam piping 3, the valve defect ratio Kt, the number of leaking points Ns (that is, the number of 
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bypass values whose steam leakage has been detected) for the representative piping portion 3a of 
the steam piping 3,, the sub total of the fluid leakage loss .SIGMA, qs for steam and its monetary 
converted value M .SIGMA, qs and a column showing the number of bypass valves installed V 
for the entire steam piping 3 of the target system 1, the total steam leakage loss amount Qs and 
its monetary converted value MQs. 

[0283] And, in the item of the non-steam piping leakage diagnosis, there are displayed a column 
showing the number of leaking points Np for the representative piping portion 5a of the 
compressed air piping 5, the sub total of the fluid leakage loss .SIGMA, qp for compressed air 
and its monetary converted value M .SIGMA, qp, a column showing the number of leaking 
points Nn for the representative piping portion 6a of the nitrogen gas piping 6, the sub total of 
the fluid leakage loss .SIGMA, qn for nitrogen gas and its monetary converted value M .SIGMA, 
qn, and a column showing the total compressed air leakage loss amount Qp and its monetary 
converted value MQp and the total nitrogen gas leakage loss amount Qn and its monetary 
converted value MQn. 

[0284] (n) In the item of result of system improvement diagnosis (FIG. 10), as the result of the 
system improvement diagnosis, there are displayed system improvement proposals for respective 
existing system constructions having room for improvement and inputted to the diagnosing 
computer system 1 1 in the form of itemized statements. Further, in the respective display items 
of these improvement proposals, in addition to the system improvement proposals, as an 
economic advantage, there are displayed the monetary amounts of the effect Mai, Ma2 . . . 
(namely, the monetary amount of cost saving in the respects of energy saving or productivity 
expected to be achieved by implementing the system improvement proposals) and the 
implementing costs Hal, Ha2 . . . of the system improvement proposals. 

[0285] (o) In the item of the result of the maintenance improvement diagnosis (FIG. 10), there 
are displayed, in the form of itemized statements, method improvement proposals for the 
respective existing maintenance methods having room for improvement inputted to the 
diagnosing computer system 11. Further, in the respective display items of these improvement 
proposals, in addition to the system improvement proposals, as an economic advantage, there are 
displayed the monetary amounts of the effect Mbl, Mb2 + . . (namely, the monetary amount of 
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cost saving in the respects of energy saving or productivity expected to be achieved by 
implementing the maintenance method improvement proposals) and the implementing costs 
Hbl, Hb2 ... of the method improvement proposals, 

[0286] (p) The item of the conclusion of diagnoses (FIG. 1 1) is divided into an item of steam, an 
item of non-steam fluid, an item of system, and an item of maintenance* In the item of steam, as 
economic advantages obtained by trap replacement and repair of steam leaking points, there are 
displayed the monetary converted value MQts of the sum total steam loss amount Qts and the 
cost Hts required for replacement of these traps and repair of these steam leaking points. 

[0287] In the item of non-steam fluid, as economic advantages obtained by repair of compressed 
air leaking points, there are displayed the monetary converted value MQp of the total 
compressed air leakage loss amount Qp and the cost Hp required for that repair. And, as the 
economic advantage obtained by repair of the nitrogen gas leaking points, there are displayed the 
monetary converted value MQn of the total nitrogen gas leakage loss amount Qn and the cost Hn 
required for that repair, 

[0288] And, in the item of system, there are displayed a sum .SIGMA.Ma of the monetary 
amounts of the effects Mai, Ma2, . , . obtained by the system improvement and a sum .SIGMA. 
Ha of the costs Hal, Ha2 required for the system improvement. Similarly, in the item of 
maintenance, there are displayed a sum .SIGMA. Mb of the monetary amounts of the effects 
Mbl, Mb2, . . . obtained by the maintenance method improvement and a sum .SIGMA.Hb of the 
costs Hbl, Hb2 required for the maintenance method improvement. 

[0289] Incidentally, though not shown, subsequent to the item of "conclusion of diagnoses' 1 , the 
above-described comprehensive evaluation electronic data D further includes items of 
"calculation" for the respective values to be displayed in the above-described items. And, like the 
above-described respective items, the diagnosing computer system 11 generates this 
"calculation" item, based on the results of the above-described calculations (a) through (j) and 
the pre-inputted information. 

[0290] The maker attendant carries out the above-described calculating operations and the data 
generating operations. And, the attendant prepares a report in the form of printed paper sheets of 
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the generated comprehensive evaluation electronic data D or a report in the form of the generated 
comprehensive evaluation electronic data D being displayed on the display screen. Then, on the 
same day, the attendant reports in a batch, i.e. at one time, to the client, the respective results of 
the trap operation diagnosis, the fluid leakage diagnosis, the system improvement diagnosis and 
the maintenance method improvement diagnosis. 

[0291] And, with this batch reporting using this comprehensive evaluation electronic data D, the 
attendant will show the possibility of comprehensive and effective cost saving of the system to 
the client and will recommend comprehensive improvement of the system (that is, trap 
replacement, repair of leaking points, system contraction improvement, maintenance method 
improvement) and will recommend also to the client implementation of more detailed diagnoses 
on the entire system for its comprehensive improvement, 

[0292] Incidentally, aside from the generation of the comprehensive evaluation electronic data D, 
in response to an instruction from the maker attendant, the diagnosing computer system 1 1 
generates also a tap managing data source material, piping managing data source material, a 
system managing data source material, a maintenance managing data source material, etc. based 
on the pre-inputted information and/or the results of the calculating operations. 

[0293] Summarizing the above, in this embodiment, there are carried out, in a batch, at least two 
kinds of diagnoses selected from the group consisting of the trap operation diagnosis for 
diagnosing operational conditions of a plurality of evaluation target steam traps 2 in the client's 
evaluation target system 1, the fluid leakage diagnosis for diagnosing fluid leakage from 
respective piping portions of the evaluation target pipings 3, 5, 6 of the target system 1, the 
system improvement diagnosis for diagnosing presence or absence of room for system 
improvement in the system constructions of the target system 1 and the maintenance 
improvement diagnosis for diagnosing presence or absence of room for method improvement in 
the maintenance method currently adopted by the target system 1 . 

[0294] And, the results of the plurality of kinds of diagnoses carried out are reported in a batch 
also, i.e. at one time, to the client. This batch reporting is effected as follows. 
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[0295] In the reporting of the result of the trap operation diagnosis, there is reported the 
economic advantage (the monetary converted value MQt" of the sum total trap-passed steam loss 
amount Qt") obtained through reduction in the trap-passed steam loss (the sum total trap-passed 
steam loss amount Qt") for all the evaluation target steam traps 2 calculated based on the result 
of the trap operation diagnosis through the replacement of the steam traps 2. 

[0296] In the reporting of the result of the fluid leakage diagnosis, there is reported the economic 
advantage (the monetary converted value MQs 5 MQp, MQn of each of the total fluid leakage loss 
amount Qs, Qp, Qn for each type of fluid) obtained through reduction in the fluid leakage loss 
(the total fluid leakage loss amount Qs, Qp, Qn for each type of fluid) for each entire evaluation 
target piping 3, 5, 6 calculated based on the result of the fluid leakage diagnosis through 
repairing of the leaking points thereof. 

[0297] In the reporting of the result of the system improvement diagnosis, there is reported the 
economic advantage (monetary amount of the effect Mai, Ma2 . . .) obtained by implementing 
system improvement in a system construction which has been found as having room for system 
improvement). 

[0298] In the reporting of the result of the maintenance improvement diagnosis, there is reported 
the economic advantage (monetary amount of the effect MM, Mb2 , . .) obtained by 
implementing method improvement in a maintenance method which has been found as having 
room for system improvement). 

[0299] Further, in the trap operation diagnosis, there is employed the method in which 
operational conditions of some steam traps 2a (representative steam traps) selected from the 
evaluation target steam traps 2 are diagnosed by the trap diagnotor 8 and based on the result of 
this diagnosis of some steam straps 2a and the number ratio information RT between these some 
stream traps 2a selected and all the evaluation target steam traps 2, the trap-passed steam loss 
(the sum total trap-passes steam loss amount Qt") for all the evaluation target steam traps 2 is 
deductively calculated, 

[0300] Similarly, in the fluid leakage diagnosis, there is employed the method in which fluid 
leakage, if any, from respective piping portions of some piping portions 3a, 5a, 6a (representative 
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piping portions) of the respective evaluation target pipings 3, 5, 6 are diagnosed by the fluid 
diagnotor 12 and based on the result of this diagnosis of some piping portion 3a, 5a, 6a and the 
evaluation amount ratio RV, RX, RY between the some piping portion 3a, 5a, 6a and each of the 
entire evaluation target piping 3, 5, 6, the fluid leakage loss (the total fluid leakage loss amount 
Qs, Qp, Qn for each type of fluid) for each of the entire evaluation target piping 3, 5, 6 is 
deductively calculated. 

[0301] And, the two or more kinds of the diagnoses described above are completed within one 
diagnosing day and within this same diagnosing day, the above-described batch reporting is 
performed also. 

[0302] On the other hand, in this embodiment, the diagnosing computer system 1 1 constitutes an 
aggregating system for system diagnosis for aggregating the results of the above-described 
diagnoses (see FIG. 4 and FIG. 5). A connecting portion 11a and a keyboard lib of this 
diagnosing computer system 1 for connection with the respective diagnotors 8, 12 constitute an 
inputting means SI as described next. 

[0303] Namely, the computer system constitutes the inputting means SI for receiving the inputs 
of the result of the trap operation diagnosis and the fluid leakage diagnosis from the trap 
diagnotor 8 and the leakage diagnotor 12 respectively and receiving also the number ratio 
information RT, the evaluation amount ratio information RV, RX, RY and inputs of the total 
receiving steam amount Qi and the total necessary steam amount Qo of the target system 1 . 

[0304] In the above, the result of the trap operation diagnosis is the result of the diagnosis carried 
out by the trap diagnotor 8 on some steam traps 2a (representative steam traps) selected from the 
evaluation target steam traps 2 in the target system 1. 

[0305] The result of the fluid leakage diagnosis is the result of the diagnosis carried out by the 
leakage diagnotor 12 on each of some piping portion 3a, 5a, 6a (representative piping portions) 
of each of the evaluation target piping 3, 5, 6 of the target system 1, 

[0306] The number ratio information RT concerns some steam traps 2a on which the trap 
operation diagnosis has been effected and all the evaluation target steam traps 2. 
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[0307] The evaluation amount ratio information RV, RX, RY concerns some piping portion 3 a, 
5a, 6a and each entire evaluation target piping 3, 5, 6. 

[0308] Also, a computing section 11c of the diagnosing computer 11 constitutes a calculating 
means S2 as described next, 

[0309] Namely, this section constitutes the calculating means S2 for calculating the deduced 
value of the total trap-passed steam loss amount (the sum total trap-passed steam loss amount 
Qt"), the deduced values of the total fluid leakage loss amounts Qs, Qp, Qn for respective types 
of fluid, the sum total steam loss amount Qts and also the improvable unknown steam ratio Kts. 

[0310] In the above, the deduced value of the total trap-passed steam loss amount (the sum total 
trap-passed steam loss amount Qt") is an amount calculated, based on the result of the trap 
operation diagnosis and the number ratio information RT inputted to the inputting means SI, by 
aggregating the trap-passed steam loss amounts due to trap passage (the loss amount qt due to 
trap defect and the loss amount .DELTA. qt' due to trap model) for all of the evaluation target 
steam traps 2. 

[0311] The deduced value of the total fluid leakage loss amount Qs, Qp, Qn for each type of 
fluid is an amount calculated, based on the result of the fluid leakage diagnosis and the 
evaluation amount ratio information RV, RX, RV inputted to the inputting means SI, by 
aggregating the fluid loss amounts qs, qp, qn due to leakage from the respective piping portions 
for each entire evaluation target piping 3, 5, 6. 

[0312] The sum total steam loss amount Qts is a sum of the deduced value of the fluid leakage 
loss amount Qs for steam of the total fluid leakage loss amounts Qs, Qp, Qn for the respective 
fluid types and the deduced value of the trap-passed steam loss amount Qt", 

[0313] The improvable unknown steam ratio Kts is a ratio of the sum total steam loss amount 
Qts relative to the total unknown steam amount Qx which is a difference between the total 
receiving steam amount Qi and the total necessary steam amount Qo, based on the total receiving 
steam amount Qi and the total necessary steam amount Qo inputted to the inputting means Si. 
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[0314] And, the computing section lie of the diagnosing computer system 1 1 constitutes a data 
generating means S3 for generating the comprehensive evaluation data D having contents 
indicative of the deduced value of the total trap-passed steam loss amount Qf , the deduced 
values of the total fluid leakage loss amounts Qs, Qp, Qn for the respective types of fluid, the 
sum total steam loss amount Qts, the improvable unknown steam ratio Kts 5 etc. based on the 
calculation results of the calculating means S2 and the results of the system improvement 
diagnosis and the maintenance improvement diagnosis separately inputted to the inputting means 
SI and indicative also of the contents showing the results of the system improvement diagnosis 
and the maintenance improvement diagnosis. 

[0315] Further, the printer lid and the display lie of the diagnosing computer system 11 
constitute an outputting means S4 for outputting the comprehensive evaluation data D generated 
by the data generating means S3 in a such a manner to be readable by humans. 

[Other Embodiments] 

[0316] Next, other embodiments of the present invention will be specifically described, 

[0317] The method of inputting the diagnosis results from the respective diagnotors 8, 12 to the 
aggregating system 1 (diagnosing computer system) is not limited to the method through direct 
wired or wireless connection of the respective diagnotors 8, 12 to the aggregating system IK The 
method can be inputting via Internet, a telephone network or the like, 

[0318] Also, in the foregoing embodiment, the trap-passed steam loss amount qt and the fluid 
leakage loss amounts qs, qp,qn calculated on the side of the respective diagnotors 8, 12 are 
inputted as the diagnosis results to the aggregating system 1 L Instead, there may be employed a 
method in which only the various detection values are inputted as the diagnosis results to the 
aggregating system 1 1 and then the trap-passed steam loss amount qt of each steam trap 2 (2a) 
and the fluid leakage loss amounts qs, qp,qn for each leaking point are calculated on the side of 
the aggregating system 11. 

[0319] In the foregoing embodiment, in the trap operation diagnosis, all of the steam traps 2 of 
the target systeml are set as the evaluation target steam traps. Instead, only steam traps 2 of a 
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particular type or for particular usage in the target system 1 may be set as the evaluation target 
steam traps. 

[0320] Further, in adopting the mode of embodiment in which the operation diagnosis by the trap 
diagnotor 8 is effected on only some steam traps 2a (representative steam traps) selected from 
the evaluation target steam traps 2 and then, based on the result of this diagnosis and the number 
ratio information RT, the deduced value of the total trap-passed steam loss amount Qt for all the 
evaluation target steam traps 2 is calculated and also the leakage diagnosis by the leakage 
diagnotor 12 is effected on some piping portion 3a, 5a, 6a of the evaluation target piping 3, 5, 6 
and then, based on the result of this diagnosis and the evaluation amount ratio information RV, 
RX, RY, the deduced value of the total fluid leakage loss amount Qs, Qp, Qn for each type of 
fluid is calculated, the area of the target system 1 where said some steam traps 2a are present 
may differ from the area where said piping portion 3a, 5a, 6a is present. Further, the areas 
respectively including the piping portions 3a, 5a 5 6a may be different areas from each other, 

[0321] In the foregoing embodiment, the sum total trap-passed steam loss amount Qt" obtained 
by adding together the total trap-passed steam loss amount Qt due to trap defect and the total 
trap-passed steam loss amount Qt' due to trap model is set as the evaluation target total trap- 
passed steam loss amount. However, instead of this, with omission of the total trap-passed steam 
loss amount Qt' due to trap type from the evaluation target, only the total trap-passed steam loss 
amount Qt due to trap defect may be set as the evaluation target total trap-passed steam loss 
amount. 

[0322] Incidentally, in this case, a sum of the total fluid leakage loss amount Qs for steam among 
the total fluid leakage loss amounts Qs, Qp, Qn for the respective types of fluid and the total 
trap-passed steam loss amount Qt due to trap defect will be the sum total steam loss amount Qts. 

[0323] Further, in case the total trap-passed steam loss amount Qt' due to trap type is included in 
the evaluation target, the type of each trap required for obtaining the trap-passed steam amount 
difference .DELTA. qt T of each steam trap 2 (2a) may not be inputted from the trap diagnotor 8 to 
the aggregating system 1 1 . The type may be inputted in any other manner to the aggregating 
system 1 1 . 
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[0324] In the foregoing embodiment, the two values, i.e. the total receiving steam amount Qi and 
the total necessary steam amount Qo, are inputted to the aggregating system 1 1 for calculating 
the total unknown steam amount Qx and the improvable unknown steam ratio Kts. Instead of 
this, the total unknown steam amount Qx may be inputted to the aggregating system 1 for 
calculating the improvable unknown steam ratio Kts. 

[0325] In the foregoing embodiment, in the trap operation diagnosis, the result of diagnosis by 
the trap diagnotor 8 on some steam traps 2a (representative steam traps) selected from the 
evaluation target steam traps 2 and the number ratio information RT are inputted to the 
aggregating system 1 1 and then based on these inputted information, the system calculates the 
deduced value of the total trap-passed steam loss amount Qt" (or Qt). Instead of this, as shown 
respectively in FIGS. 12-14 and FIGS. 18-20, the result of diagnosis by the trap diagnotor 8 on 
all of the evaluation target steam traps 2 may be inputted to the aggregating system 11, so that 
based on this inputted diagnosis result, the total trap-passed steam loss amount Qt" (or Qt) may 
be calculated in a non-deductive manner. 

[0326] Also, similarly, in the foregoing embodiment, in the fluid leakage diagnosis, the result of 
diagnosis on some piping portion 3a, 5a, 6a (representative piping portion) of each evaluation 
target piping 3, 5, 6 and the evaluation amount ratio information RV, RX, RY are inputted to the 
aggregating system 1 1 for calculating the deduced values of the fluid leakage loss amounts Qs, 
Qp, Qn for the respective types of fluid. Instead, as shown respectively in FIGS. 12-17, the result 
of diagnosis by the leakage diagnotor 12 on each entire evaluation target piping 3, 5, 6 may be 
inputted to the aggregating system 1 1, so that based on this inputted diagnosis result, the deduced 
value of each fluid leakage loss amount Qs, Qp, Qn for each type of fluid may be calculated in a 
non-deductive manner. 

[0327] Incidentally, FIG. 12, FIG, 15, FIG, 18 and FIG. 21 show a mode of embodying the fifth, 
eighth, eleventh, fourteenth and the eighteenth, twenty first, twenty fourth and twenty seventh 
characterizing features of the present invention in which the aggregating system 11 is caused to 
calculate at least finally the total trap-passed steam loss amount Qt" (or Qt) or its deduced value 
and the total fluid leakage loss amount Qs, Qp, Qn for each type of fluid or its deduced value. 
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[0328] And, FIG. 13, FIG. 16, FIG, 19 and FIG. 22 show a mode of embodying the sixth, ninth, 
twelfth and fifteenth and the nineteenth, twenty second, twenty fifth and twenty eighth 
characterizing features of the present invention in which the aggregating system 1 1 is caused to 
calculate at least finally the total trap-passed steam loss amounts Qt" (or Qt) excluding the total 
fluid leakage loss amount Qs for steam has been subtracted and the sum total steam loss amount 
Qts. 

[0329] And also, FIG. 14, FIG. 17, FIG. 20 and FIG. 23 show a mode of embodying the seventh, 
tenth, thirteenth, sixteenth and the twentieth, twenty third, twenty sixth and twenty ninth 
characterizing features of the present invention in which the aggregating system 1 1 is caused to 
calculate at least finally the total fluid leakage loss amounts Qp, Qn for each type of fluid 
excluding the fluid leakage loss amount Qs for steam and the improvable unknown steam ratio 
Kts. 

[0330] The number ratio information RT inputted to the aggregating system 1 separately from 
the input of the result of diagnosis from the trap diagnotor 8 can be information of any contents 
as long as such information enables the aggregating system 1 1 to grasp the number ratio between 
all the evaluation target steam traps 2 and some steam traps 2a (representative steam traps) on 
which the diagnosis by the trap diagnotor 8 has been carried out. Further, the evaluation amount 
ratio information RV, RX, RY inputted to the aggregating system 11 separately from the input of 
the result of diagnosis from leakage diagnotor 12 can be information of any contents as long as 
such information enables the aggregating system 1 1 to grasp the ratio of evaluation amounts (the 
number of valves, the amount of piping, etc.) between each entire evaluation target piping 3, 5, 6 
and the piping portion 3 a, 5a, 6a on which the diagnosis by the leakage diagnotor 12 has been 
carried out. 

[0331] The evaluation target piping 3, 5, 6 are not limited to the steam piping, the compressed air 
piping and the nitrogen gas piping, but can be piping of any other type of fluid. 

[0332] In the foregoing embodiment, different diagnotors are employed as the trap diagnotor 8 
and the leakage diagnotor 12. However, a common diagnotor acting for both trap operation 
diagnosis and fluid leakage diagnosis may be employed for effecting the trap operation diagnosis 
and the fluid leakage diagnosis. 
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[0333] The mode of displaying contents of the comprehensive evaluation data D (the mode of 
displaying the contents to be readable by humans) is not limited to that described in the 
foregoing embodiment. Various modifications thereof will be possible. 

[0334] The present invention may be applied not only to the diagnoses of the chemical plant or 
the like, but to diagnoses of various kinds of systems of various fields. 



[0335] The present invention may be used in-eomprehensiv e diagnoses of systems of various 
■ fields including piping for various types of fl u id - such as steam, compressed air, nitrogen gas or a 
plurality of steam traps. 

BFJEF DESCRIPTION OF THE DRAWINGS 

[0336] FIG. 1 a viow - sehemat i eally showing an entire construction of a system, 
[0337] FIG. 2 a view showing a trap diagnotor and its usage, 
{ - Q^Sj - FIG : 3 a vi e w showing a leakage diagnotor and its usage, 
[0339] FIG. A a block diagram of a diagnosing computer system, 

[0340] FIG. 5 a viow -s how - kg contents of calculation operations of the diagnosing computer 
system, 

[03-11] FIG. 6 a view showing compreh e nsive - evaluation data, 
| 0342 ] -RIG. 7 a view showing comprehensive evaluation data, 
[03-13] FIG. S a view showing - comprehensive evaluation data, 
[0344] FIG r-9- a - view s howing comprehensive evaluation data ? 
[0345] FIG, 10 a view showing comprehensive evaluation data, 
{ - 03 4 6} FIG. 11a view showing comprehensive evaluation data, 
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{ Q3 4?j- FKj. 12 a block diagram of an aggregating - system showing a further embodiment, - 
[0318] FIG. 13 a block diagram of an aggregatin - g - sy s tem showing a farther embodiment, - 
[03 4 9] FIG. 1 4 a bloek diagram of an aggregating system s howing - a farther embodiment, 
[0350] FIG, 15 a block diagram of an aggr e gating system showing a further embodim e nt, 
{ - Q 3-§4j- FIG. 16 a block diagram of an aggr e gating -s y s tem showing a further embodiment, - 
[0352] FIG, 17 a blocl e dk g ram o f an aggregating system shewing a farth e r e mbodiment, 
[0353] FIG, 18 a block diagram of an - aggregating system showing a farther e mbodiment, 
[0354] FIG. 19 a block diagram of a n aggr egating system showing a further - embodiment, 
[0355] FIG, 20 a block diagram of an aggr e gating system showing a farther embodiment, - 
[0356] FIG, 21 a block - diagram of an aggregating system showing - a - farther embodim e nt, 
[0357] FIG, 22 a block diagram o £ an ~ aggr e gating system showing a farther embodiment 
{Q 3^8 - ] - FJG - ; 3 - 3 a - bl o ok diagram of an aggregating system sh owing a further embodiment. 
DESCRIPTION OF REFERENCE MARKS 
[0359] 1 target system 
[0360] 2 evaluation target steam tr ap s 
[Q36 - l - ] - 2a - SQme steam traps 
[0362] 3 evaluation target piping (steam) 
[0363] 3 a pip ing p ortion 

[0361] 5 evaluation target piping (compressed air) 
[036§ - ]^a piping portion 
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{mm- 



{mm 



6 evaluation targ e t piping (nitrogon - gas - ) 



6a piping portion 



8 trap diagnotor 



1 1 aggr e gating system (diagnosing comput e r syst e m) 



12 leakage diagnotor 



D comprohonoivo evaluation data 



Kts improvable unknown steam ratio 



qt steam loss amount due to trap passage (trap defect) 



.DELTA, qt' st e am loss amount due to trap passag e (trap type) 



-qs fluid less amount due te leakag e (steam) 



qp fluid loss amount due to leakage (compr e ssed air) 



qn fluid loss amount due to leakage (nitrogen gas) 



Qt" total trap passed steam lo s s - amount (sum total) 



■ Qt trap - passed st e am loss amount (trap d o f o ct) 



Qs total fluid leakage loss amount for e ach type of fluid- (steam), 



pi 



Qp total fluid leakage - loss am o unt for each type of fluid (comp re ss e d-are ^ 



■ Qn - total fluid leakag e loss amount for each type of fluid (nitrogen gas), 



Qts sum total st e am loss amount 



{Q3S4 



Qi total roeeiving steam amount 



Qo total n e cessary steam amount 
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[ 0 3 86 ] Q x total unknown steam amount 
[0387] RT number ratio information 

[0388] RV evoluafofi r^ etcftmt - ratio information (valve number ratio - ) 
[0389] RX evaluation amount ratio information - fc i ping amount ratio) 
£0 3 - 90] RY evaluation amount ratio information (piping amount ratio) 
[0391] SI inputting - moan s 
[0392] S2 calculating means 
[0393] S3 data generating means 
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ABSTRACT 



The invention provides a method - of diagnosing a system, a m e thod of operating 
an aggregating system for system diagno s i s - afld - an aggregating syst e m for system diagnosis, 
which are effective for achieving comprehensive and effecti ve- s ys t e m cost reduction, 

p0^ - a - ta3rget- & y & teiB-l v at least two or more kinds of diagnoses selected from a trap 



improvement diagnosis are effected in abat o h and in reporting the resitlts of these diagnoses in a 
batch, there are reported an economic ■ a dv ant age MQt" obtained by reduction in a trap passed 
seam loss Qt", an economic advantage MQs, MQp , MQn - obtained by reduction in fluid leakage 
less - Qs, Qp ^- Qn ^- an - economic advantage Ma obtained by system improvement and an economi e 
advantage Mb o btained - by - methed-imprevement in a maint e nance method. 

The invention provides a method of diagnosing a system, a method of operating 
an aggregating system for system diagnosis and an aggregating system for system diagnosis, 
which are effective for achieving comprehensive and effective system cost reduction. For a 
target system 1„ at least two or more kinds of diagnoses selected from a trap operation diagnosis, 
a fluid leakage diagnosis, a system improvement diagnosis and maintenance improvement 
diagnosis are effected in a batch and in reporting the results of these diagnoses in a batch, there 
are reported an economic advantage MQt' 1 obtained by reduction in a trap-passed seam loss Qt", 
an economic advantage MQs, MQp, MQn obtained by reduction in fluid leakage loss Qs, Qp, 
Qn, an economic advantage Ma obtained by system improvement and an economic advantage 
Mb obtained by method improvement in a maintenance method. 
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